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KtX f^Alca-^VTHuiBn > h5X hJg^gffc 

HX h ^7 AT*fe5»Ell: X h 9*y A*5«fc tf /* fc 

5 A*flF«-r * C *«f« i: -r S M*« 3 l5««OB®Sa 
5 ] fulEBffi-T - - ^(D^T-B^-r- * 

X hJS*3£«{k-9-*c fc*«f«i:-r*»«3!l l fr5 4<D 

I^^ililMIif- £ <0 1 X h ^ A*ffrfc U 

ftrsc t&&ntt2>^&& i 5 w>-rnfr i « 

[»**7] Bljfeffl^-r-^^6fjfEB^Wfi1f 
$8*5 i tf Wftf*- * *j * tffex- * *flK 

SSlLT^IS(C0iSiS?S(^^SC»l5S^fi^^fiB#'r— 
* *5 «fc tf Bfe^iBMIif- ^^r?#. 

m&m&znM®mmm7 T - $ & * 

A{cSo*V^T&5ien> h^X hS«rSB{frr*C 

*£-r*Bi#* i ^6 6 w-rtifr i JSiEe^Bftaas 

HS*3S8] HijiE^h^Xhigtcg-^-c, i5fE 

b® x- * ic» l tiisii^it c i: *tm m t -r sis 



&m 1 *»6 7 (O^ftifr 1 ^IEffi^B^5aSi73ric 

CIllRSlO] Mf-^fr6»f-^ia'5 
St£ nSBfttDfelf $8&c«-3VTMlEB(g!7 J - £ CM L 

TmMm®<Dmmmm*^m-tzwmw ! mzm?££zt 
&WL£?zmmmmxm B 

10 l] WIEHfl^-^&tWIEfetlWBfca 

KfeT f -^©^B»T f -^«r^L, 

itxh^At v ^ mmm?- * \c *t l t tut e 

H««Wl*aM-c J:^#®i:-r5Ii^S l OfESSccDB^ 

CW *a 1 2 ] buIEjK^B^x— £ <D 2 wtfomA 
^«ttx h ^5ix*Mt4ci:*«fiif*)» 
*«l 1 IE«OB^SaS73Sto 
20 [»M13] fijlEB^x- * & HljfSB^<Dfe1f 

ItXh y^Alcgr^TMISB^x— £tc*f LTffifE 
H««Wl*«irc4:*W«fr*BI*ai OlEStcoB^ 

30 *lc«k9S£nSB«©3>h^Xh!&&j£Sft:-f 33 

>h7Xh «jg«<t*a*fli* feci: swat £?%mm 

15] HulEn > h ?X hiS^afk^Sli, 

It X h y-7AlcS-c5V^TMIE3> h 7X h^ZfeMit 

40 IE«c^B^5aS^^o 

16] HufE^ y h7Xf S5S«ft#Stt» 
MfEB^x- ^ *» 6 HljfEB^<D!5S1f «*5 <t tf fe1WB* 

m.tn^-^tsm}^—^^m^m^m.£. 

fife k X h ^7 A^rftfiit-r § t x h ^5 Am£3M£i: , 
so M®gtX h^*7A*5<J;t>V$fc(i^fetX h ^"7 Ate 
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[If 1 7 ] mzmrmmy*- $ fFti&&&WZ 
fet'yiif- * *ffrff L tfflfE t X h y ^ AfP 
Bul2fe#^-iiI^7 ; -^<7D2^©^S»fli^ 

1 8 ] MIE3 > b 5>X h«^«<b#©ti, 

it^itf- 5>ic&K)i&-$tiz> ^mmic^if % sbsb 

*s&TS/% fc«Bggp<DffiB1»*fc:»^TtufB=i > h v 

1 4 A^e, i 7 ©v-m** 1 men<oB«ffl9 

gBo 

[If 1 9 ] fuiBn > b hi8j£*ft:#©«:, 
MEHIf- * ^r^mfS^S £ SSI LT«iScOMj&ISm 

m&&mMfcmw&7 : - $ <d n x h ^ A*rfE fig-r 5 1 

^fcXh^Atcg-^Ttftien^h^X k<s%£b 

4^5.18 oi/->-rn*> 1 JSfBft<oB««uigBo 
[w^«2o] frte3>h^xnss«<b^a«, 

z *3 * # /* &&&mMm&wmT- z*mz>&mm 
mm m&mm'r- z <r> t x i- ^ at-s^isss txh^* 
m&mm. t x h ^ a *> * t>v $ tz im&& t x h 
■rn*» i «fE«©ffl&s(yigBo 

[11*312 1] sulB^y h^Xb®tSr5v>T, hu 
[I»a£« 2 2 ] tfMBSaWfSfi, i!OISBttftU££ L 

umm 23] wmr-tfrib §mmr- * tc £ t> 



TiuiEBffi£Di®*1f$8£:SM-r3B{f OS*** C i:* 

Ams*&£, 

2 5] Hulgb X h 75> Aff Sul2 
^'7-il«f f -^©2^7CO««^**-rfcXh^A 

(OH^^aS^Bo 

[IS** 2 6 ] 1WJiaB«7*- * e> Suf e®«©fe1f 

(SfgMf-^(DkXH^7A?:Mt5t:Xh^7 
Afffig^gi:, 

*^2 3fS««0®^5aS^Bo 
fe^^D^A^taSL/cavtfi-^^ORltg^ffi 

30 ^j^^o 

[11^2 8] tut B 3>h5Xh .^^r^gft-r § # 
!2fcX h^AtcS-^v^TtufB^vK^X h^^S<t 

40 ««**-r iSS7 :f -^*5<fct;fef :r -^^f#3^iiHt, 
mmm.^mm^- z *s <fc ov $ /c aife^^isif- 

^<OtXh^7 AT'ifc tXh^7 Afci 

K®g t X h ^7 A*5 ± t>V* fcfiKfe t X h 7=7 UXC 
S^>TtufBrj> b ^X h«t*S«{tr**JWt*«-«- 

so a-^srooBiteftiawaM*. 
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H*#«3 0] tiffifeBfl*7*-$'*f&«Lfc«^ 

m^w^T- z \c * s as ^aittcfett swan 
*92 7*^3 ocov^-rn^ i mm.tDui/Tda.-zm. 

[11*93 2] tijtB3>h^xh®^»ffrs# 

rati, mimmf-^%^mmmm^m^rmm.(Dm 
int. 

K#fcX I- AtcgoVTfjfBn > h 7X 

[11*93 3] SulBn>h5Xh^^S<k-rS^ 
WHti. HuiBBft-r— £fr e>HtfBB<ti<Di!SS1f $8*5,fct>"fe 

BWSf- £ te * tf/ifeliifef- # ££«8?<i!jgtc 

%?&ct&&wit?%>nMm2 7*^3 2<D^t"nfr 
[11*934] m^yh^^hmcm^r. m 

3 C ££13® if £11*92 7^&3 3W>fnj!)M« 
[»*93 5] M!BB<£Sa3*Jfc-f¥JH«:, 

^ t r s §s*9 3 4 1 m<v n > tf a - * mis o ptc&m b 
[ii*«3 6] mm^-zfrz mmm^- * ic <t o 
TmifBB^fossif^^aM-rsB^sas^sg-rB^sa 

S?j 3 > tf — * fc Hfr 2 -B- £> # <D -f u A 

mm Ltc n > tf a. - zwm. k> ^^tmm^o 



[11*9 3 7 ] HtjfB^ a ?=> Afi, fjIBB^x- * 
?> tuffifelf ^^g-Tfex- * ^ II i: , 

itX h ^AtcSo'v^TBufBB^r-^t^UTffifB 

Bft&g^s&t-^in tzm-tzctzftmt-rz 1**9 

3 6 IBScO n^tfa-^Mlit) ^&fB«&& 0 
[St*93 8] HufBkX Y*f^K*ftjS.?Z>^m 

10 l- ^5 A^r^fiic-r § #IHTa& S c t ^rlt® i: f ^IS*9 
3 7 IB«© nvtf^-^Ml&D oISI^tBS^o 
[11*93 9] BufB^a^5A«, SulBB^-r-^ 
p. itjlBBft!(Dfe1t ^^r^-T fe x- ^ ?# 5 ¥IH i: , 

K t x h A fc S-^TmifBBfSx— ^ tc^ LTtufB 

20 3 6!B«cQ3>ei-*Mi&0^te£fBfiH«{*o 
[^^oi¥ffl*IKW] 

[000 1] 

TB«-r f -^tc«LTB«ffla*fis-rH«jaa^ffi*3«t 

tf^SMtfk:B#^a73?**3>'t!a.-^lc||fT*-&5 
30 [0 00 2] 

c t ic * o » e. n 7^>* ^ ^HfiRx- ^ ^r, y v > h m 

40 t^TV^So 

[ooo3]^jx«\ iif-?otx t-^A^ms 

^n-SBft'O^y h77 h#*#K c©a>h7X h 

^a^^tlTI.^ (^Jx^#B3¥6-2 5 3 1 7 6 
so 5 0 Lf:*bT, kXh^'^ACD^-flilc^tiTb^^fe 



e»B»co 3>h5Xh %¥WrT S C £ #T f? 
So W35TK:43VTaHe*fT 5 Cfctc J: 0»& 

ff 5 c t ic * t) m h titzmm-ei*. b m t a m t <d ksu 
[0004] mmzwmhtctzomf&m^mtf. 

TVS (#F*W 7-193766 *t) „ 
[0005] 

KmflWftbJ:? j:r«IW] ±i$b/-c<fc?«cB{fi7 :f 

-^*^M?n5txh^7A!t saw testis 

*lc AHtf MRtcBflMHME LfcUHcfcUtr S =1 > h 9 
XKOlf^SfenTL$-9fc46, AH!b < tttt53>' 20 

h^xKJS^-rbfes^nTv^v^oii^So m 

*fcf, AM©H**^(*fcLfcIB«M)«^ COB^ 

©B&fr6>§ttS:3 > h 7X h t LTBatLS^fe© 

TVSfc46, LiDtXh^Ll^ ®««rKlR-rS#^ 
?IlKbTVS:3>h^.X h;£KB£bTV&Vfc<Dh& 

^-^£ttbTB<£&Jl£:fTofc<OT«\ ifc-f LfeS 

T£&V\, 

[0 0 0 6] tfc, E«K:«3:ttS»'**»*i&fc» J f>*» 
T£ Vfefc ©fcfJtlc <fc -3 T fe AM* 1 *]**- S n > h 5 X 

tomstiztfis i¥wr-&vfetf£-<^i:nTvsBf£ 

S» CCOJcdt, H^fc^snsfetctrpTtn^ h7 40 
^i&ilfc&So 

[0 0 0 7] #fgf8«±iE»1t£&#fc£ft/cfe£>T*;& 
»3, iBfli^lKlcWK-rscttiOAia^Jojlt-rsa 
>h7XKD^K?r=i>h^Xh®tLT^«fl:L, £ 
P>{cc<0n>h^X h<D!gjt{cgc5vTB<i!fc*rbTiS 

IMtfCl^JIll?; n > tf a. — $ tHRJtS rctb<D7 
a A^rta^ Lfc 3 > e - ^Rffij 0 RlHl^fgg^ 
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[0 0 0 8] BffKDfelffBSrfflvTB 

«fc:«LTai«u:Hiwaa*ffl5f c ttfT^sBftsaa 

?3 ffi fc <fe tf^BM mc BftStf&il^ =i > a - 2tc Slfr £ 
-tt"S fc&CD 7a ^ A%I2fi* L 3 > tf a. - £ g?l& t> Rl 

So 

[0 0 0 9] 

f*©*Httfc9JWgx B«f K felt * WSP kflfSPO^ 

5Xh*W»rLTV^SfecOTfeS„ ^Wticeo^tcJg 
@bT&£n/c&(0T2&So 

[o o i o] T&t>%. *mwic£zmi<Dmm*imfi 

nzwmn 3>h7xi- tr zctzmmt? 

[ooi i] cct\ ra>h 7 xMj mm± 
ft<D*.m&i%:Wtem. BfiR^tcfc^swaPfcBigp©^ 
a a -r s»^»tc *sit s vm<o^m. ha**© t 

ISlLfcAIB^sdlStBfltfreS^Sa^h^XhKM-r 

^Ot^Iif-^©tXh^7i.> X>rWm"r—5<K 
±0*^nS4-^B«OWg|5*5«ttf/'*/-c««l8P<OfitB 

mm. B^-^^^afii^tc^-rsc^tcto^f 
?.nsji^s!t^^stD^a^^jSBft7 :f -^A^t#e.n 

So 

[0 0 12] t^Iif-^A^'tXh^A^ 
ftfiSt-r S 1C t± x t^I^f- * *<0 6f^« L T t, 

<fe<, mtfi«f-i»*i8^h (2 5 6) ©1f««r 
S COT'S. S ^-^B®^- ??kmx.l£3 2 fit 
1 6flHL 8ffift:^U Cff)3 2«tSPUfc#^riffi 

[0 0 13] $fc, B^-r-^A>P>B^<D®Jg1f^fcJ: 
t>'fe1f«^-r®S7 ? -^*5itf&7 ? -^^f, iStr 
- * *5 ± tf/S fc tife-r- ^ cD.-K^rB^x- ^ Tfe S ff 

^AtcSt5VT3>h^X hig^fiffcLT&cfcVo 

[0 0 14] &*5. fe#yffl«7 r -**f^j«Lfc«$fc: 
ti, fe^B^7 r -^<0 2^7C<0««^^-rfet:X 
h ^ A^r^fiit-r S <t o tc L T t «fc Vo 



[ooi5] spac rwaBJ3*tf/SfcttWfflott« 

1WBJ £LT&. miUm»<D*&frz>W$ll3£lf/£ 

[0016] ^e»tc r&mmmm.mmT'-t'frzmz 

7*- Wi»fW*«*$J:tfffiH» 

[0 0 17] $fc, B^x-^*>e.B^©i^JS1t«*3J; 
Cf feflMB*ar WflEx- £ fe «fc fe-r- * »Sf 

[0018] i <oa»«a^ffiK: 

[0019] ccot§^ tfiiBB^jaaiiPgp^Msas, 
HMHHUi, a e xmnsztmrnsmmmn o 

&<ti> io<ofiiat?SSci:jbWSb(/> 0 

[0020] *awt±«!B2 0BflWfia*a«,-a« 
a»-r*a«Mas*8S'rc fc^watrsfco-pa&So 

[00 2 1] ftfc, #fgBmc££fg2<DB{fM373i£tc 
*5^T«, tufBBft-r-^^e.HtjfBB^cDfe1f^^r^-r 

i^Itf-^CkXh^^MU f£fcXf-;7* 
5 A tc > T MIEBBf?- £ lc£tLT Mf BB^H^ 

[0 0 2 2] C <Dfc§-S\ tijlB^a«-r— ^<D2^7C<D 

[0 0 2 3] Sfc. *5!^»CiSM2<Da^S^ffiK: 
fev^TS, SWBa«-r-**^6SWBB»Ofe«**a-r 

<Dmm$nmmm<D&mmmmmmy : -£zm, m&&m 
Tmea^-^teWLTtWBBawratarrcfc* 4 * 

[0 0 2 4] ^JHEtCfcSSI 1 <DBflSj!a3SgB«, B(t! so 
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T-£icm-3^T. mmmT-£ic&9m-$ti2>mm<D 

[0 0 2 5] &*5, *9ffilcJ:«9IlQMMaattlllc 
Xb^AMfgt, MfcX h^Alcg-^TSulB 

zi > h -5 x h tr * t#a t%ffiz.z>ct 

[0 0 2 6] £fc, #SfflHfc: ±*S 1 (DB^MHSBlc 
*3V>T«> Hu!B=i>h5X h«S3£«<b#®», fijfBB# 
7 s - * 6 Ml BB^O®fi1f $8*5 <fc felt «*«-r JIB 
7*-**s.J:tffe'r-**»Sg»#©fc, KWfflv*-* 

tf-T-Bfix- * *3 «fc (f/S/:a6^1»f- 2 *tf^Sc 

t-s^B<i^-*m&#®£. mmmx>rwmT-£ 

33 * ttKfe^-7-B^'r- * cq t X h 

5@StX h y7AfeJ:lf/SfelifetXh7"7A%ffi 
itStXh^AMfS^^ ESffifcXh^Afc 
* tf/ 1 tz tiKfe t X h 9 A ic g-3<^T fjiBn > h 7 

[0 0 2 7] t^#*B&7*-*ftfiR#Ktf 
MgBfe^BflRT*-* *flFJ«Lfc«^, HufBtX h V? 
l*ttti&gttti. tuIBfe^^B^x- ^©2 ^7C<D«fi7> 
$«it&t:x h 77A«:Mt§#aT-fe5C 

[0 0 2 8] $6lc, ButB3>h7Xh^S<t#S 
[0 0 2 9] £P.tc, BufB3>h5Xh!SSfi{b^ia 

w^mMn^mm^m^- £*m% zwrnmem. 

i: , i^^i»tgl»f- ^ co t: x h ^5 A*f^ 
BSc-rStXh^AfffiSc^ai:. f^tXh^-Mcg 
^V^THufB3>h7XhjS«r«Sft-r5««{t#St* 

[00 3 0] $P>»c£/c. tij|Bn>h^Xh^Sfk^ 

St ie^ l raiaco m &SL&&m<Dmg.&mM@i&Mm 
7 : -£*a&tf/$i tz li^mmmmmm^- £*%%>& 

&rj/£rzim&eizmMm&m®7 T -£<Dtx h 

AT*$^StXh^7At3j:tf/t?-c(ifetXI-77 
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[0 03 1] 448, *KWK«fc*JB l (OBttta^Btc 
*5t>T«, fuiEnvi^x higtcgoVT, MIBP^x 
- * left L THftMS^r iSffi-r 48iS#g§£: $ 6 tc (i a. 5 c 

[0 0 3 2] c©»&, tflffiOS^&tt, MfBBigiSail 

fcLTBSsaasaoa, m&G&aym* a Esasts^tf 10 

[0 0 3 3] ^%91lcJ:%S2(0Pi«kftl9SiBtt, Bfi 
[0 0 3 4] 4*3, *$IWCJ:5^2(Dffii«!5aaSSfc 

-^©txh y?-j*iiftm.+ stxh^ Af^ j«#a 

&fcXh^A£3r5V^Ti}feB«x-#tC;tfLT 
[0 0 3 5] CCi^ HuiBkXh^AmS^gfi:, 
[0 0 3 6] ^!CJ:S£2 0i»$!lliiC 

[0 0 3 7] 4*5, *5gB^(C«fcSmi *5<fcO : ^2CO®ff 
[0 0 3 8] 

B&© 3 > h 5 X 1- jg*^S{t-T 5 * -5 C L tz Tz 
B^^ttD^tXh^AA^^en^nvh 

B»fc#^nSfe1f«4if<DAra^lllglcB®* 
;£*!>5Ci:#T-#3o so 
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[0 0 3 9] £fc, H«7*-*fc«fcDS£n5Hfl*4»fc: 
tt, B#*«fS?TS#tf&3rrS1ffg<D*45-f3Mjtlc 

nfcfcxh^Atca, B«<o^W4^Bt(oiff^a 
fenrLfoT^cti:45„ -73, B^x-^A>e» 

-^tCkOg^ti^B^ti, 7C<DB«-r-:*cO J: viz®. 

•*WKbfeiR»c*is»cftijiit'r*, a«±»©*jawa 
* cd^^b^-t-*- * , & 5 ^tii«f- £fr et# e> n/i 

[0 0 4 0] #-5rH«»Ci3lJ*W»i3J:tf/$fc 
«Bf gfl<D©KfiNgf± , mm^ic *5tt 5 SB -5 V ^£3?<**5 J: 

[004 1] wmT-ztt&mMmmwmT-'- 

5A«^-5rB^-^<Dt X h y^Ai:[RHttB^{* 

0, *CD&^7£cD*fflfr£, AWOH80*ai, «s, * 

TV^„ C(Dfz£>, Ctx6B^4"co^fiJf^)4n^ h^X 
Htfa&SBflMiif, tfWH«»mtt<0»««H«-r-* 

SiS&^Of&fgj&Bfii-r- ^©tXh^AtiOi 
{£^-*to£{*lft4:3>h^X h^^Sit-rsci:*^ 
T't, Set^SHiSftllfWOlWIMlEliflSx-^cotX 

Bfto»fli<o*4P.-r, ^mW4B^Bg(0^fl3^rJ>h^X 

[0042] —ys. wm7 : - J z-fr(bm&.7 : -zi$£xs& 

h ^AT'feSSS tXH^7 A*5 J: fctife fc X 

h f'y A*ff«Lfc»&, «^&a^«o®fitx h y 
tXh^7A(i> ^co^KISt^tc^U/c^SSfiit^ 
k: X h ^7 A t >T B»-r— * n > h 



(8) 
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[0 0 4 3] g^c. ffi«»»»««DfefcXH^5AtiIB 

Ate, *©JB«^«»ctSi:fc**o»**«-r«>0 4: 
L/c^oT, <SS»»?IWDefc:Xh^7Afcg 
iB«aDfeJC*-J<ll«T f -irO^<*Wft3>b 

J§S<DfetX h y^Afc8^TB«*0®ffiW&:3> h 

[00 4 5] i;/c. BfiRx— ^SC^BAR-x^ 
»S1f«^H-r^B®5ttS«rffi-rc^tcJ:t), B«* 

[0 0 4 6] 20 

[0 0 4 7] Bl tt*aW^HSBJB!BJu cfc*B«J!iaS 

ia os?n§isicw§3> hie o^^s 

tcgo^T, Bflfc-r— * S 0Kj*LTB«ft!3«:S6LT 
*a38S#H«'r-* S 1 *t# 5 flying 2 JQSjg# so 

mm-r-z s i #pj8i«fc LTm*-r«yj c r 

[0 0 4 8] H2«43>b9Xh«e*fb#SlO** 

■T3>h5XMBft«ft#«i **i (ommmmtx^r 
>h7Xhf^nt?snt iSf-^sow^i 

.■r-* s oic& DS^wiW3>h7Xhic o^ 

[0 0 4 9] H2fclS-rn>h5Xh«««ft#Slfc: 
B«-r-*S 0^#-5rB«-r-*Sus*^ric*n5o C 



14 

B«O0J*rl2 3li:5Vfo Saic^TteB^-r— 
£ S 0fc£tftf^B<S<r--£ Susies DS?nSIf[C 

$fc, tKO^afft-r— * Sus&B«-r— # S 
*X hSiS^^WLTiS%(D^feS(^ia^^SAOfc 
(DtK-oTts*), Sft«k:BMlT-*S0fcit)« 
ft 5 B<£* 0 . 5-3 cycle/cmfifi Offl 

[0 0 5 0] kXh^MfSl 2lC*5V> 

T\ ^-SrHMfcx— * SusO£Xh^AHus*W/£2ft 
£ c B 4 Jit^ltf-* SusOkX h AHus*B 

£ D .&*5. H4lc:fcyvr«:HSRffitt0- 1 OOKIESML 
LT6§c H4tc^-Tcfc , 5tc, HXh^AHOte, ffl 
flfc^f*"OW*0»fl50*«:6"r. B«*fc:#f;ftS±T 

^e>**e)nswHSM-r*fe'6a>h'7Xh«. o-i 

0 o tv^5**fcl£^IEHk:H-pT^*t>Oi:**o" ft 
&\ H 5 BI»f-* S 0 i: t«4*l»f-i' S 0 ' 
J3«ttfcn^6ffJ«*ftfc#yBfllT f — £ Sus' cotiX 
h^7AH0' „ Hus' *^-rH"e*So I^4£I15£ 

BSCtXh^AHO' ^^466n53>h7 
7s hit. B4Ofc^h*7AH0fr5*ft5n53yh 
•^Xh^lWjfilJcO- 1 0 0 fci^5j£^IEllfc:M5fcE>i: 
ftSfc*. I(lJCi-3T3>h7XKOiS^tO 

[0 0 5 1] tXh*7AHusli, *<D$WMBfc 

2 7-9 2 ^tXhy7AH0*D»<4oTt^tf> 

«><Dfc: ft *„ 05^ttXh^7AH 
0' ^6*i&e)nSr3>h5Xh«BI4tc^-rtXh^ p 
7AM-t'$o/c^ fcXh^AHus' £t:Xh^ 
vAHus^^J±Se-r^>i:. tXh^AHus' ©SM&ffi 
ttl 7-75^:40, W#(4W6^fc»flfH43«fctf*0 

T, Sg 1 ©*«*!ISfc43^Ttt. £S{t^g 1 3 tCifc^ 
Tt^ISr- 9 Sus^fcXh^AHusO^iIi, T 
kX h^7AHus©i^fHusm a x if/hffi 
Husmi n^Oiw^m cn*AHtfI«*ffiRL 
/cllc^ft^I^C)^ >h7X h^tn> h ^ 
X KSCOmtOT^o 

[0052] jas#a2»c*5^Ttt3>h^xhaR^« 
ft?Si ic^T£i{b*ftft3>h7Xh8c ores 



(9) 



EfBB 2001-126 0 75 



15 

OftAfifHusm a x hg/JvffiHusm i n ^OgwiCO^ 
T> cn*^*6IS£L/cBI{iiTh 1 kirbi&LTB^T^ 

* s o \c & o m 2 n £ iffl^o a > h ^ x h m%itt#*b 

& D giflT h 1 &I2 4 0 5 ic^rTcfc o 

nxh^A^ftcoa^fi^i - 1 ootc^-r^ 

n&&<DT&%:\,\ fit, CO^Th ltfe^l^i 

a^-^s oic^o^n&H^te^nvh^xh 

Hit. C 0<T h .1 Tfe^l^n-3> h7X hBt 
£^5PM%:ft Oo &4b\ COi^ 0<Th2<Th 
1 < 1 0 0£V^£?tC2O(DS€fitTh 1, Th2^ 
C0>ThlT$Si^(W3>f7Xhi 

& Th2^co^Th i T&zm^&nmMm, co 
<t h 2-efe^^^a-nvh^x hmmth^v 

Th 2« 4 0S«<0*k:l9:ffi*ti*3&^cn»cH^*n* 

[0 0 5 3] fit, C(D£5izmm(D^>h^XhM 

■Jp«StlTV>*PBHa»LUT««31«?*tl, fflKStlfc 
KH^gS L U T Ic J: 0 Mfcr- * S 0 » L T KP^gl 

jo«*<aisn*o H6«ieii*jftLUT**'rBi"e* 

§o **SS^ffi^^5V^T«, LUT1-LUT505O 
OBHRftLUTSfflSU ^W3>h^XhiS«t*J 
BUStlft»&K:ttLUT5. h-zf> h 5>X hH«fc*iJ 
SU;£ftfc»&fc:tt LUTK «fl8ffl«fc2pJ55ijsnfc»& 
Mfc* L U T 3©«fBSE»L U T^^Tlfr-^ S 0 
<0»«*«»LTjaaW*H#'r-* S 1 «ff Sliffi 

Ofiltc/S CT LUT 1 ~LUT 5 OttffieSt LUT £rg 

[0 0 5 4] S:*3, KfIAtt«:0y*tf y o u t = a • y 
in + b (y o u t : £±1^3, y in: XJl) £^5&o 

nvh^Xh^CO (gw^Ol) lcJt>UTa, b^^7 
^-^^ILTKi f&*g* S£ L T <fc V \> 
[0 0 5 5] ft 1 (D^SS»«<OiSf^k:ov^Titt 

[0 0 5 6] H7ttfgl(0*»«JBOttf^«:^-r7D- 

t^Ttt. 3>h^Xh«C0tt2O(0BBfflTh 1. Th 

S 0<D#*rm»T—Z SustfmSSft Uf7/S 
1) s SSfcfcXh^i>m£#gl 2lz:*5U>T. CCD 
t^iftf-^ SusObX h^AHustfftJSESft* 

bXh^AHustcS^^T3>h^Xh@C 0#^» 
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C0>Th lT**<PSfr««W»f«tl* Uf^y/S 
7XH«-e*Sfc LTttlHEatL U T 5 #3fflRStt 

Uf^ys 5) . cntcso^tiif-^ s otcw 
LT*i»ifcffli^«i«ft (xf7/s6) s t&mmfr 

(X^^y^S 7) o 
10 [0 0 5 7] —75u Xf7^S 4^S^^n/cJg-&tC 

a, c o<t h 2TSs^s*^JBf*ns (x^^y 

S8) o Xf77S 8tftt^2nfcii^cte, n-n> 

h ^x niH»-ea6* k LTmnejKLu t i #aw?*n 

9) . LtliCl^^tiif-^ S Otctt 

IC, Xf7^S 8tfS^?nfc«^C«. Th 2<C 0 
^Th 1 fca««qSH«-e*SkLTieill*SiLUT3 

tfawsn cxf77s 1 o) . cnica^TBflRT* 

20 6) o 

[0058] cct% b^-*s otc^g^n^a 

tc*Vf <fc9K:. mm'r-Z S O/j^M^ti/cHXb^ 

fc»^f*<oi¥iifflftiBJRfflo^k*^snftv^feA. am 

tfH«*WKLfclRfc^lBfc»Jlit-r*. H«£(*<0*» 

ic mmttwm uremic *<ommfr 6f^n>h7Xh 
hsc oics^t®^-* s oicttLTieiisaja 

h 5 X> ® C 0 ^rSB* L fcB«*«'r fflSiB^Hfftx- 

[0 0 5 9] ft43. ±IE» 1 OSIfitHB!ffi^*5l/^Ttt> * 
*TWm^r—$ Sus^O^O^e>ViX h^7AH 0*f^J« 
40 LTl/>£tf. «Atf#-JriB«-r— *Sus3V8bTy h (0 
-2 5 5) (Df-^M*t§feOT*fe§i^C #y 
mm^-Z Sus^r 1 6fS{tb, 1 effifbL/c^^B^-r 

t^I^f-^ SustctiB^x-^ S OcO^^tcB^* 
so li4V^Ot45o Sfc, 1 6ffl{fcLfc*aHiiRttQx 
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[0 0 6 0] Sfc, ±ESl^fflHB^*3V^T«.tX 
b^i*Hustf)fl*ffi Husma x *5<fctfg/JMBHusm i 
n^(Diw^3>h7XhiC0^LTV^^ ffdAtf 10 
tlX h ^7AHustDI^lHusm a x**5 (Husma x 
-Husm in) Ol 0%ffi*VjN^vM4HOfil. *5<fctfl: 
X h^-^AHusCOg/J^lHusm i nfr£> (Husma x — 
Husmi n) <D 1 0 %ttW*#V^{ft«0<l**4&. Ctl 

[0 0 6 1] ±E» 1 O^ffiJ&ttfcfcVv-ctt, 

C OSrSWfcLTVStf, HflRx-* S OfcHttx-* 2 o 

P r =R0/2 5 5 
Pg = G 0/2 5 5 (1) 
P b = B 0/2 5 5 
R 1 ' — ( (Pr+ff. 099) / 1 . 099) 2 222 
G 1 ' = ((Pg+0.099)/1.099) 2 222 
B 1 ' =((Pb+0.099)/1.099)" 2 222 
R 1 ' =P r/4. 5 
G 1' =P g/4. 5 
B 1 ' =P b/4. 5 
X R 0' 

Y = | A | • GO' 
Z B0' 
A | tt. fex-^R 0' , G 

Y, Z\zmgk-t%rctb<D^ 

0.4124 

I A | = 0.2126 0.7152 
0.0193 0.1192 
&*5, 7hUW| A| fcft*T. ^^777f-7 

[0 0 6 6] *te, =W»fitX f Y, Zfr6TEOS 

a* = 5 00 if (X/Xn) -f 
b" = 2 00 {f (Y/Yn) -f 
L* = 1 16 (Y/Y n) 1/3 - 1 6 



cct\ vhu I 

0' . B0' 



[00 6 2] 1 9 tt, 3>F5XhJR£S{fc^8l<Z)£ 
SlK tXh^AMfgl 2fe*tf««{t¥ai 

/s^ai i ic^rnm?—* l* zrzte&T--* c* <d 

^■«^-*Cus*flFJ«U tXh^7AM¥P51 
2tc*5i/>T, W&tf^rBMfc'r— ^Lus^bXh^7At 

[0 0 6 3] 5«C*^Ttt. B«X-# S 0 

tc^^tl^o &*5. £2<0^flfi^tc*5V^T«, Bft 
X— ^S0tiITU-R BT. 7 0 9 (REC. 70 
9) KiPttlLfcRG BC>fe-r— ^RO, GO, BO^S 

(1) fr£ (3) *c»-3V^TiB«'r-*S0*««-rs 
fef-^RO, GO. BOtfCI E.193 1HJ 

x, y, ztcsasnso 

[0 0 6 4] 



(Pr,Pg,Pb^0.08l) (2) 



(Pr,Pg\Pb<0.081) (2' ) 



(3) 

[0 0 6 5] 



40 

0.3576 0.1805 



(4) 



0.0722 
1.0571 

(5)-(7) fctOCIE 1 9 7 6L'\ a' 

[0 0 6 7] 

(Y/Yn) } (5) 
(Z/Zn) } (6) 
(Y/Y n>0. 008856<D££) (7) 



(11) 



t$P*l2 0 0 1 - 1 2 6 0 7 5 
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L* = 9 0 3. 2 5 (Y/Yn) (Y/Y n <0.008856<D£#) 

:ct% 

X/Xn, Y/Yn, Z/ Z n >0.008856<£> k # 

f (a/an) = (a/an) 1/3 (a=X, Y, Z) 

X/Xn, Y/Yn, Z / Z n <0.008856O £ ^ 

f (a/an) = 7. 787 (a/an) +16/1 16 



20 



ft*5. Xn, Yn, 
C I E-D 6 5 



(feia^#6 500 KcOt^M) tc*f 



j&?z>E.mmmt? & 0 £&ic. tibos (8) tcjco 

C* = (a* 2 -hb' 2 ) 1/2 
[0 0 6 9] SS^-^L'^/c^fex-^C*^?)^, 

^yis^^is i i ic&^Tgi i (Dmmmmt mmic 

m&T- £ L • $ tefex- £ C * CD #^rB«-r- £ VS> 
S»*#yB»f-* LusSfc^fe^H^-* Cus 

*0. 5-1 0cycle/niDia*OJBIift«J«»**'rt><Dfc 
[0 0 7 0] tXh^AMfgl 2tc4o^Tti, « 

[0071] fit, ^fift^gi 3tc*5v^r^ mm 

[0 0 7 2] C<Dcfc3tcLT#*5ftfcr3:vh^XhJR 
COtcS^T. ffl3i¥®2fc^TH«"r--* S Otc 

SS^SI £ (BUHfc: n > h ^ x hg&c otcS^i/^TP^x— 

[0 0 7 3] 35:43. £ 2 0*«i*«fc:43V^Tfe'r— * C 

fcLTfe*^. UtetfKcte. ±Ea (8) 

3o &*5, 33>§H£fta c(Omt LTte 1 . 2ggT'$^ 

[0 0 7 4] Sfc % »**(qj±S-&«*&K:tt. 



[0 0 6 8] 

(8) 

-*S 0K:<l:D*sn«Hfl^»lc— tltoamflHRa c 

ta^irtcfc^o wsac^fefiftH (= 

tan- 1 (bV a*) ) !Ci5i:Tfflt**TtiV\ 
[0 0 7 5] IB2<D*«iJg<Bfc:i3V^Ttt. SE»# 

Si 5 fc*5^T±153 (8) fccfcDJgfiC***** C 
n%fef-?ttt^§^ S (5) , (7) tc<J:t)^ 

20 BIKf^dc^Sl llc*V*Ttt, a*, b * tD&tflrm&T* 
-^aus, bus*^«>en. eXh^7AM?gl 2 
tefc^Ttt* fet^Itf-^ ausfccfctf busfr£ 2* 
SfeXhWAHabtfMShSc Hl0tt2*7CH 
X h ^7AH a b ©M*gvrH"C«« 0 H 1 0 fc;|3VT 

>SOlc*0*«ft«ii|»fc»Wft63V^i:, 2* 
7Ct^h^7AH a b<DMtfl£tf4Ci:k45o 
if. B10 (a) ^ilO (b) fc-Ctt. B10 (b) 
30 ^2^7ttXh^7AHa b©»*tfEtfoTV^ 
/c*6, B10 (b) tC^t2^t:Xh^7AHab* 

So 

[0 0 7 6] L/ctfoT. 2^7CtXh^7AHab(D 
A c C£0^ffi«A c^a>h7Xh 

SCOinckmSo fit, ccD3> b vx h 

s otdct Da^n^>a^con>h^x hagij*wgu 
40 ©jufcaasjs-rckwifirso 

[0 0 7 7] &*5. S2 0HSfiJB^Ci3l/^T. 

OHfgftkilj^-r--* s 0lc£9^2ft£iffi«<9£Hi!l 
ftP a 1 1 fc**r*it*R = P/P a 1 1 £r*i6, Cft 

tis B 1 0 Ic^f a us— bus^SflUi^o^T. IHj^* 1 *^ 

con»«j«rtfc*$tia^Hii6ft* 

li^ftPkL. Ccop^ftPco±iB^ftP a 1 Hc^-T 
50 ^fiJ^R^:^i6, Ln^n>h7XMSC0i:-r§fecD 
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[0 0 7 8] 4*5, ±EW 1 ©**»»fc*^Ttt, Si 
ftx— £S OOt^Iif-^ Sus(Dt:Xh^7AHus 
^ML, CCQtlX h ^AHusUlgoVT=2> h^X 
h^C 0££*{tLT^3tf, B<#^U:*5tf 3$^*5<fc 

0 1 1 ic^Tct ^[c, S 3 (D^Ml&mic J;§3yb7X io 
MR^«ft*S 1 B^t*— £ S OWiSf^^ 

^sus^ro- 1 soffit i 6{{i{tbT i emit^mm 

■r-^Susl 6£rf#3 1 6fflft#S2 2t, 1 6«{fctf 

^uftx-^ sus i 6ic&iomzft%mmci5^T, m 

ffi££B^g2 3£, 0 1 2lC7r,?£o{c^ fiB^tB¥IS 
2 3ic:fcv>T&ffi;*n;fcBfft^^ 

K^XhJgC 0 £~?%>ffiM^WL2 4 h*M^So C<D£ 20 

[0 0 7 9] CCT\ iHS#S2 4tej3^T»B*nfc 
«S*PfflM o W/h 2 V tt , ^ £ v Bit <D 

M8C 0 t4t>%«¥IS o A^ftS » 5n/£BrS©H 
fflT h 5<fcO/h*V^SA^ipJBrSti. o<Th5T^ 

h a <kb«t?& 5 t$m u cntciiu/cSi^sa^B 

ffx-^S OicMhXmto 4*5, o^Th5T*S5i 
S¥W4B»£LTcn*CjgL/c®«&3;&® 

[0 0 8 0] CCT\ Xha#B«(c*3t^Ttt, &¥f* 

■«>* ms^s 2^*5^-0*, o<t h 5 tvmznrcm 

««*«aiLs C(Oi«fl(7)iSf-^S Olc*fLT0J 
*j£0 6 tC^-T L U T 5 fcffl^Tra V h7Xh ^rffl^JT 

[00 8 1] 4*5, ±!ES3 0HflSJBffi£fcV>Ttt. & 
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7Xh®C0tLT^§^ 0 1 3tc^T£-?U:, B^ 
COSS*A 1 fttC*5V>T 1 5<Dffi*w-rs®jRa**.* 

>hU CKDBHif&^rnV h^X h«C 0 fc.Utxfc 
0Tftto-5S«A 1 flOl 5 0ffl**-r«iBII8»A^«) 

s«>e»nrcm^oiiBffiT h 6 £ 0 **v^5*^jbt* 

n> C0>Th6^f«^n/cf^c^ BB*V>«B«tf 
H»©*^jgjc**bTV^B«^*Si:LT, «g*£ 
A 1 rttcoi/^Tttnvh^Xh^rSUSiJ-rSct-StcpgSS 

«sjfts*AK-ro 4*3, c 0 ^ t h 6 £«w*tifc»&ic 

tt. «VW4B»-?<6££l,T\ cftKiaiLfcBflWfia 

[0 0 8 2] Sfc* ±eMl03teNDKttk:43^TaHM 
t—Z S 0(D^Iff-^ Sus«MU CCO^^H 
if-^Sus^bXb^7^*6, JltlJcSr5v>T3 

fecfc^o KT. Ctl*!B4 0Wi»l»fcbTBlWr*o 
[0 0 8 3] 0 1 4tt3>h5XhS»E«{t¥aiO* 
4 0ftfflJgffi(DSi*^4«^^t"«WS7n^^^TS 

& 0 01 4ic^TXoic m4<DmffiBmic&z>^>h 

^Xhfg^g{k3MSifci\ iSf-^so^^x-yu 

RL, RM, RH*19&£SIB»ftg« 
90fim&(09MT h 7JK±Offi«*MWffl«M 1 kLT 

ttm-rs«««m*S3 2fc, ^^ffiis^o^s 

f-^RM, RHtCOl/^T, 0^gP^«M lfcJWSfSW 

Vh7XhSC0«£SfbLT3ft«)«£Bft:#»3 4 fc 

[0 0 8 4] S4©*aS*«fc: < fe*3Vh7^HBfi« 
^k#a 1 lc*5^T«TfB<D«fc 5 IT3> h C 

ow^«fkLT*«>6nSo s-r, i»f-*so^ 

tlT, fi*l«JH»»?ff«0»«K-r-#RL, RM, R 

HW#e>n§o 4*3, §^Mf^«iSf-^^fc 

»W^t^T^§o 0 1 5«#®«S-r-^iC<t 

o*sns®««r««wrc*-rH-e*o, 015 (a) 

tffiH8a*«OB«Sf^*RL, 015 (b) tf* 
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m&2m&<DMmm7 ! -fRM. his (ci imm& 

[0085] %.^t\ is.mife&.ftnvmmm'r-'StR l 
BBfiiT h T\^±.nmmmmwm 1 1 Ltjaajs^ 

$M 1 <Da^Stn*^S<b^ia:3 4lcA77£ft3 0 

tifO^Sx-^RM, RHtCO^T, $ffiW$.M 1 C 

CCQfc:;*. h^AHM, HH(i^iftfg3 4 ICA772 

[0 086] CCT\ {gJ§i£gfc^<Q8?{£fi7 :? - £ R L 
OtXh^AH LCD#*p(6B LtiH 1 6 (a) t^T 
J:3tciSlgfiiO»fli*«L, H4*5<fctfH5k:^L;fct: 

«BM, BH(i, HI 6 (b) , (c) ic^rf 

[008 7] -73, m%.i£» j $>m<o<&&ic&2>m<Dm 

T, ^©^ttteJSmW&^h^Xhtffc&B^S 
AfcOflBOflfflW***, *M*M© 

PliWlKffimc 43 a > h ^ x b IT t'iili ifCtl 

&^«©SP«S«-r-* R HcDHitStf A£ < 45. 
[0 08 8] ^Mfg3 4fC*5V^Tfi, tXh^i 
HM, HHtCgoVT, 3>l-7XhSC 0#5£»{t£ 

^vAHMtCfclt^^iliBMA^ pff^OlifflTh8i: 
itmZtlZo fLT, fcXh^AHMC9#WiBM# 
lS«Th8iH^V^ (BM> T h 8) \C 

^cDHfilTh 8J£CF (BM^ T h 8) 

XhfflfcfcfflJSUStiS. £43, eiCT?«*H«i:W&J* 
nfcif^Ktt, «/§&&^©»fgigx-*RHCDt:X 
F^5AHHtC*3^S»^BH^m^«lifflT h 9£ 
Jtt&U #**BHtfffij£©IMTh9 

(B H>T h 9) £tt, ftfltt<DflHB£J£«gtt£<$ 

&/wnyi-7xn^ m^togefST h 9«t<oi^ 

(BH^Th 9) fc«^/§j&cQlflB£:^4m£^i:&i^ 
«*B«T*ifcSi: ! P]»JLTfcJ:v\, -75. ffitttttti^gl 
3 2tcfc^T&m2n/-cBJigB®i£M 1 CDH^iitn^m^ 
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©HMBTh 1 0fcJt«U ;OliSn*«gOHT 
h 1 0 *0fe/h*V>«-& (n<Th 1 0) t«a-n> 
h^XhB&T*&5£¥iJSiJ-r5J:5K:LTt>«fcv\, ceo 

m&mmgintfffifecDmmT h 1 ow±o«^tJ4, * 

[0 0 8 9] £<D&olcm@i<D=iZ/h^* h<DM%i\tfM 

10 (i, #J*.«' a-3> h 77 hB<t« 1 , A-Tn>h7X 
hH«M4 2, «fl»H*tt3<D«t5lc, 3 > h 5X KilBiJ 

[0 0 9 0] ?LT, MS^IS2tct3V^Tf±, 
X h®^»ft:#IS 1 »c*V>T««<t*tl/£=i> h^X h 

mc o \cm-3^x. ±sm i <omi&mmtmmic lt® 
«*a»-r*B««ia*SfiLTjaa»F*iii«-r-* s 1 

[0 0 9 1] ft43, ±ESB 4 <DH)SS6mffi{c*5V>T> ±12 

20 mzcDmmmmtmmircmmy 1 -^ s ocosgT 1 -* l. 

af-^frf.3> h7X MC Ot^lftLTt ilV 
[0 0 9 2] HI 7tin>h^Xh^»<t#l5l com 

7X i m4<onM&mici3tf2>g>n 

30 mm&^m^m 3 1 , m^iu^is 32, txf^i 

mat^S 3 3 «fc tf s*{fc#s 3 4 tc in *. T, ±85* 2 

ifS3 Wc43^Tj*ffi7^-2L'$fc:«:feT f -£C-;£ 

fc^tfKHifflW&WOWSMWSfiT*-? RLL, R M 
L, RH LS/ctife^S^-^R L C, RMC, RH 

[0 0 9 3] CCT', SSiSSr-^RLL, RM 
L. RHLOSSiSftm <gS^^«<D3fi^« 
40 S7 r -^RLL^6.±8B*4 0afi6JBffifcra«lfcffll«a 
m^®3 2K43VTW»fil*M 1 fffiHttft 
^COSft^S^-^RML, RHLICOI/^T, H^SP 
1 (C^fC-T^^OISakXhy^AHML, H 
H L*kXh*72»Mfg3 3tci3V-T^L, 
<kfS3 4 IC43VT, SgtXh^HML, HHL 
tcSc5u>Tn> h^X higC O^afbf -So 

[0 0 9 4] — 73. fe«¥iaf-^R L C, RMC, R 
HC<D**f#fci§^2, ffillitll¥S3 2{Ci3V^T(6S 
ftR^KOfelStSftx-* R L C fc«t »7 ^$n-5B^ 

50 z>mz.<Dffimu±trj;zmmtf&mmmtgM2 tui 
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C0 0 9 5] CCT\ #mfflkm&<D&m»&T--2R 

MCtt, Bfc-r-* s Q&*m&KmmG>m9&v*-2 

SB^©fi*P«tt f*- ^RHCt ®«-r- * S 0 <DiS 

[0 0 9 6] Lfttf^T, tXKy7AM#S3 3IC 
RHCOfellXh^AHMC, HHCSMU ^» 

ft#«3 4»c*s^T±ia*4(o*aii[«iiifcBiaijc, en 

tt^LTnvh^Xh «9J*2pJgiJ L . fflgiJIS** n > h 
hfiEC 0 t IsTm&CttfTZZo 
[0 0 9 7] £fc, *5<0*SBg«K:*l/^Tfe-r— *C 

*3n«B*0«tt&ft < -r*»as6wra*aitt- & o 

JcbTfc^^o SttWfcWu ±fEi£ (8) .Kcfct)3R«>e> 
nfcJgftC-JcaPiSltta cWJlLT8lttft±S* 
So S(M«aa c<DffitLTtt 1 . 2SSt$5 

[0 0 9 8] ££*C, »5<0*»flg»fc*$^T % IBftWP 
«jK-r--*R L L, RML, R H L *5 J; tffe»«fi-r- 
^RLC, RMC, RHC«l/-cl^ {£J§i£a*$J§S<D 
■UttWttv*-* R L L fc»t5^TIS3«««M 1 ^ffltti 
U ^WWifiR^irt^feWflSK^-^RMC, RHCt 

HMC, HHC^MU fetXh^AHMC, HH 

ffi^ffilS^CDfe^S^-^RLCtcS 

««Sf-^RML, R H L tCOU^Tv X^ft««M2 

[0 0 9 9] &4o, ±15*1 J3<fctf«3<DHS6}g^C*5 

(DbXh^A<0^fl5"ffi, m2tOHSBJgffiJC*5l/>T«B 
fiSx-* S 0Oi¥iI^3>b ^X MSEC 0 t LT* 
ftTl^Stf* 1 oOHfiR-r-* S Olc-Di-xmm'r—Z 
SO, »a-r-^L\ fef-^C^Xh^A^ 

~FK<B5£ (9) tc^-f <fc^tc s 
[0 10 0] 
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OKI] 

C0 = ^ a n -vn (9) 



a n : Mfr&M 

n : nmmvm 

IM^I^ILT3>b7XhiC0^i 
10 ffcU COn>h^Xh«C0fcJSCTS«:aiB«5t!ia 

»*»S?U aRLftl*«»an*a (9) <QM»tC 
[Ol OUSft, ±eail3(P&Ml3 0!)fGNDKflUc43^ 

* 4 *j «t mg 5 (ommmm t mmicmm<o a > h 5 x h 

[0 10 2] ££tcg;/c, ±§eSgl;fr6S3^fiS]f£fg 
20 tC*5l^T, TIBOS (10) tC^-Tcfc-ptC, IfSSvn 

^JS'JU Clc0¥iJgiJJS*«:3>h-5Xh®C0i:LTt> 

[0 10 3] 
[§&2] 

Ph= ^ hn *vn(/W 3 > h^X hUlft) 
n 

Ps= 2 sn vn(«Mi®«t) (10) 

30 " 

Pf= *n vn(a-r) > h^* KiBft) 

n 

CCT% hn. sn. IntiPh. Ps, P 1 fc^tl-T 

2M&&-?&3„ fl&Rfcf&siBirmp h. p s. p i 

10%. 3 0%, 7 0%tiffi*n. ftiJcDBfiiT'te 8 0 
%. 4 0%. 5%£gtij£ti/cii-8\ fu#Jia— 

T*IS?LTIif-^ S OtcWLT^M^ffiS^SE 
[0 10 4] ±l2S4<0*fig^tc*5«,^tt, ffi 

s ifias«o»»gf- ^ r l e> m e n^H^gp^M 

so lOH^Snioil/cf^^S^O^g-r-^R 
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M, RHtf)tX h^'^L.HM, HHO^itiBM, BH 
^iSSSf^cO^S'r-^R L, RM, RHtcot^ 

(ll) Kw-rJ:aK:*Htt»flJ*»KfflgiJK:*»6n 

fe n > h 5 x h si* * e. t aatftftt iost-r a c t ic <t 

C0= L ■ 2 ai • fi + M-^) 0i ' 

i i 

fiu i i, mj, h k ': &mmmmi<D¥fWLm. 

a i , 0 j , y k : ±IBS (9) {C&tt-S a nfc»(W 

l. m. h : &mm®.mwm<om&&®. 

i , j , k : «JHffiftffittlc43ttS1$fltt<Dft 

I*^So i, 0 j , y k, L, M, Hit. S 20 
(9) £43tt3fi2M3M&a n ^l^tSSlcHSiWK^i&ncf 
«fcv\, $7c, S (1 1) K*5V">TL = 1, M=0, H = 

[0 1 0 6] Set, C©*^, ±IBS (9) , (1 

1 ) tc*5v>T»m^n/c3>b^x hmc o«Dfafcjsu 

>h5XhSC0i:LTfe<t(/\ CO^, n>>^x 

> 1-57. HfllSSttiOSLfetOfctfttf.!:^, 30 
[0 10 7] SS4*5«fcrJ^5©JlfiBJ£fBH:43V<T 
±ES do) oiatn^h^xhagijost*** 

F' (x,y) »F (x,y)+/J { F(x,y)- 

{BU F (x, y) :Itf-^S0 
F' (x, y) : $!HIgr#BSi-r r -* S 1 
d (CO) : ^oaA*3e«>*BB» 

. 0 : i&mmti 

<DT?**»&h:, iSflfc^-^so^esstsrtis-rsaffi 40 

AESQ9 (SlbBttffllaiffiJl) *tT^>T5aSSr*H^T r 
-*S 1 £'#-5«fc 5 »cLTfc<fcV\, WT. CO A E5QH 

«rff9ffla#iak:ov>Titt^-rso 01 9fiAEias* 

1 9tc7jrr<fc-Mc, co5as#is2«. w&t-zs 0 
ic * om2txz>Mmfr<bAVo<Dmm®.zt&&T zmmth 

<D«atface**46^igSStb¥e4 2£, n>h5X so 



mmmmmT-z r l L*»6»&n*w»««M 1 nm 

*»n*J:tftf»JB«»»«OW««!¥fi»Sx-* RM 
L, RHL^BgtXh^AHML, HHL<D^ 

^EOeiigf-^RMC, RHG<D6tXh^7iH 
MC, HHCcD^fliiti*-&J6?)<fc-5fi:LTfe<fc(/\ 
[0 1 0 5] 
10 [S3] 

j + H]£ rk • hk (11) 

k 

LT*«*iJ9JJS*43>h7X h«C0iLT*ft8J: 

[0 10 8] &3b\ ±iE#*«l«»»cfeV>Tttx sas* 
S2l;:*3i,>Ts H«7 f -^ S 0lc*tUT3>h7Xh® 

iaxaguafe * tf / s fc a jg&gi* as l t v > % 
mtfx 3>h7Xh«c o*m^tosi(aT h 1 1 tit 

«U C 0<T h 1 1 cD^-a-tcti. 0 1 8tc^-T<fc-5(c 

^*#©H»»ja#*Tie©5!c (12) iczQ&m? 

*5, 0 1 8lc*5V^TtiF x$ft*3<tl>*F yteti7->JxT 

[0 10 9] 
[1x4] 

(x.y)d(CO)} (12) 

FJgC 0*5«fctfa«lg<Ol8S t facetcS-3VTH«-r— 

1 *i#5A E$aH#f£4 3 £*ffi?i%o 

[0110] mena^sa uasifzmm&vttniiTjm 

t LTS, KW¥6- 6 7 3 2 O^iHRfcK** 

2 7 4 4 3 8*§!^B. (§15-30760 5^1>^*iflc 

[01 i i] igg*dms4 2tc*ji>Tti, »aai#is 
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4 iteftir^T»msnfc«««rtJc*^sHii6«(0¥^ 

41ft £*«S|«jgfi t facek ITltHtSo 
[0 1 12] 4*5, AEM«*ft3»&»i:. #UI¥I§2 

nm&mic *>v ^ t^»i t Lfti^fttxh^AHuso 

[0 113] ^LT, iffiatii#IS4 1 fc*5^T«!H»'r 

o»tcfcoa*nsH«*^a««wttffi*ti, * 

6fc»«Mfai*S4 2fci3^Ttt««®«£ t face^S 
C 0 &&TmW&<Dm&. t facelcS^T, H^-r-^ 

sojc*fLTAE«yaw«i*nao 4*5, AESaifg 

4 3 IClS^Tte—BmmT—Z S OO^fttcttLTA E 

*fc«««fc:o^TO*S6fcAEjraWfftonSo 0 
2 0ttAE«HS*BlWr«fc«)(DH-e*So AE«ia# 
®4 3lc*5l^T«, ^f3>h7XhiC 0*Hfr^OBI 
filTh 1 26itfTh 1 4 (T h 1 2<T h 1 4) kit 
M?Z>o ^bt, C 0<T h 1 2Tfe3t§-&tcU:n-rj 

ce*3?^HffiTh 1 3£tm?2> 0 fLT, t face< 
Th 1 3t**5i^(Ctt, «««WWfr€fSfe<OkL 
T, i20 (a) fc*-rj:5fc«««ii«tfacetfT h 
1 3 t—%L'TZ>&o\zm&7 : —fi S 0 tcWbT A E&LJI 

[0 1 14] C 0<T h 1 2frO t faceST h 1 3 <D.« 
«««©Wa*«38iEftt,(0^*Si:LTA E 

[0 1 15] C 0>T h 1 2 fro t face<T h l"3 0i 
^rtcte, 3>h^Xh«C0tt3liE'C**tf«««tfW 
tf§^Oi:LT, «««Mfttfacetf (Thl3+t 
face) / 2 £%%&olzmm"r—£ S OlCftLT AE$l 
SfcttLTJMWftHfcx--* S 1 *f|« 0 

[01 16] CO^Thl 2frOtfaceSTh 1 3^1 
^tct^ «««OW*StiiiiEa:fe<Dl»«*fcUTAE 

JQSfctfT*>4l/>o 
[0 1 17] — 7?, C 0>T h 1 4^*§*^tC«. /> 

tface^m^cO^fflT h 1 5 kitBrT£o fit, t f a 

ce >Th 1 5-e*««*fctt. «««tfw*-rsf£t><D 

£ IT, 02 0 (b) lC^.fc5fcffiffi«»fi tfacetf 
th 1 5 k— g^TSi-plc A EfflS*iELTffi3«r#Ei 

mr-zs \*mz>o 4*5, c<o^&^M^^ov>T 
O^A Ejas*<ifi-rc tfr»S 

[0118]C0>Thl4 frO t face^ T h 1 5 <0« 
»ai«^)WSSttiiiE&feO-eSSi:LTA E 

[01 19] CO^Thl 4 fro t face> T h 1 5 <Dif 

Z-rgZ&OltLT. flMMMtfacetf (Th 1 5 + 
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tface) /2 k*£*3k:iIH*T r — *S OtC^LTAE 

[0120] CO^ThH frO t face^ T h 1 5 £>J§ 
^icte, ffiffi«<DWSS«38IE4t><OTfcSi:LTAE 
»lttfTtoftv\ 

[0 12 1] 4*5, ±B*3©*tt»Mc*l^T. o< 
T h 5 fcWKSn/fc«^^«fB«^a<»A,-t?V>4X h 
D*I»T**i:-LT, t facefcVhS < 4 

**9*CA E«M*Hfrt-J:5»cbTt>*^o 

10 [0122] ifc, ±E#*iBBttfc*v^Ttt, 
S2fcfe^r, BffistRffla, &&&msm. mim& 

llifla**l/MiAE«HI*S(|LT^«*«, AJiUfjeSi^ 
J»«yii:AEi8Uli:©«t5fc, cn^^l^S^b 

fflatesjesnsfc ffi<&«*<E@i*j&a«: 

[0 12 3] *58^^<k§ffi^Sj|JB^tcov^ 
20 18U»B6«©«J«**-r«[»ya»yirHT**o 02 UC 

* s o^ssg^-^ l * ts&zf&r-z c * \cms& 

*a«»*B5 1 k, Wfi-r-^L^^tffe^-^C** 

asaaa^oiwfiWffcft^-^RLL, rml, rh 

L^tffilBiSf-^RLC, RMC, RHC*}H 
^HB«S««#a3 l k, ffifltt0W*0j««Htt 

so ^OfeSSSf-^R L COfetXh^AH L 

AH L L*5 ifffetX h ^7AH L C tl^T, 

S 0fc«f^t«WWIO/^-> J *W6T* 

jra/^ir— ^Kje^ss 4 k, Rs«nft«i/<>-> 
is^a®^-* s i *mz>mm^m5 5 k, aaw^is 

•t*-*S l*Rl««»i:LTa*T*ai**«5 6k£r 

[0 12 4] 4*5, QT-ZC'tf&mtLTmZtlZ 
40 i^lCtt 1 *7COftk7 h jf5AH L C W«*tl, 

t<t9^2^7C^fehXh^7AH L Cfrm£2ft£o 
[0 12 5] fil/^->R^fg5 4tC*5l>Tte, 0 
6te«-TPilHIE»LUTft*lf»*C'*rtl±***fc 

»oaa«»a c j kLTis^^n 

3o »gtXh*7i.H L LftitffttXhW 

8f9iPli:US»5)n5o fetXh^AH 

50 Lc^i^t^ntff^ftti^ etxh^AH 
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(Dmmr h \ 6 ttmZtl^ P2>Thl6T'fe^/cS 
£fctt, #J;Ui"0 6 lZ7ii?mm&Wi LUTCD-5*>LUT 
3^Pgp^<0/c46<DLUTfcLTjiS?^tl, £5>l;:3i; 
m&Wla c = 1 . 0 £K5£Stl3„ 

[0 12 63-73. P2<Thl6t'$-?f;l^C(i, 
Hfil:^hy7AHLL*>6»6fift1$ilP 1 m?6 
<0SifaTh 1 7 kit«2?*U Pl^Thl7T$^fti 

/^n>h7XHiT-$5tLTLUT5tf io 
IIRStl, %m%$la c=l. OtRSStlS. Sfc,- 
P 1 <T h 1 7 Tfeofc^tcti. D-3>h7XH 

.1.2 is^^ns,, 
[0 12 7] co^^niLT^^n/csas^^— >J 

l-j:!?J!lS¥IS5 5 fcfcVTB^x-* S OlcfcfLTB 

[0128] &^t\ {\k<Dmmmmnmmc^rmm 

hT-fe^c fi¥S5 1lc^^ SMfrr-*S 20 

0AWfi-7--^L't5j;t>*fef r -^C-^^*n (Xt 
'^Sl 1) , &Wm®Lg.Wg&WL5 2lC*5V>T, ®s 

x- * l * 48 * fe-r- 2 c • tf&mmmmgi&z n-rig 

ifif-^RLL, RML, RHL*5<fct>*fefi¥<i!S"r*- 
£RLC, RMC, RHCA^f (X^y^S 1 
2) „ tXhif7i>M¥S5 3 lC*5^T«:, fg^StS 
§«<0SS«?»Sf-*RL L*^»fit^h»7AH 
LL*\ ffiH»»»«©fe»IMr7 ? -^RLC^6fet 
Xh^7AHLC^M?n5 CXx-y^S 13). 30 
[0 12 9] ^LT. JISfcXh^AHL L*5j;a*fe 
tXhy-7AHLCd#MPl, P2#gffi2n (X 
T77S 1 4) , P2STh 1 6T-&&fr5frtf¥iJfgr£ 

tt£ Uf7 7's 1 5) o xr-y/s 1 5^ts?nft 

LUT3#afRSft5fcfcfcfcaB«»ac 
= 1. 0lC^5t£ftT (X-ry^S 16), SaSA£- 

yj«?ns. xfy/s 1 5tfg$?nfci^c 

It. PUThl 7t?feS*>Sft^JK*tl (XT77 
S 1 7) , Xf77"S 1 7*Mt££ftfcll^:«LUT 
S^aWSftSfcktKSSBStRfto c = 1 . 01C^t£ 40 

nt (xf7 7"s 1 8) , 9m/i$->jw&&zn 

Xf7 7"S 1 7^SS«nfc#a-tfi, LUTltf 
MWLZtl&til&lc&m&gia c = 1. 2tHK£StlT 
(Xf'^S 1 9) , — >J #IS5££n& 0 * 

lt> is^^nfcSaa^^— >j tcfcos^-r— ^ s 0 
ic^tTis^sas^fissn Uf'y7*s2 0) , jansi 

-*S H£m*l3MS5 6fC:}3^T^&{§*t LTffiy}£n 
£ UT77S 21), 

[0 13 0] &*5, ±I2(te<D^fig)gtelCfcV^Tt±s MA so 



32 

Lfei^saSiofeWiSf-? R L C(OtX> 
y-'^AHLCi&MLT^SA^ 0 2 3 ic^T* -5 1C. 

&mmm&u$k^®.5 21cm, »S7 ? -^L-*5<fe 

»ff*¥S5 7*Cttt* IMM^Wfc'r-^Lusfre.W 
SkXh7 7AHLusfci tffetf^Bfii-r- * C usfr 
fe t: X h t?5 A H C us^mS L T t> <fc V\, 

[0 2] a>h^7, M8B£«ffc¥«©* 1 

[0 3 ] *v-i«f- * ©ffc8#**jjVrH 
[0 4] ^B^^'-^cOfcX h if? L.<Dm*7ri-tm 
[0 5] #^-B^-r-^cDt:Xh^*5A(D^J^-r0 
[0 6 ] L U T ^1-0 

[0 7 ] » i onsmBatfefrff *jn*jaa*^f 7 

a— ^-V— h 

[08] 5p7-H«-r-^*l 6ffi{bLfc^©fcXh^7 
A£r^-T0 

[09] n > h 5 X I- J8£«ffc^»©Si 2 <OHfi£0«© 
[01 0] 2^C7tHXh^A^-r0 

[01 i ] n > h 7 x h «3e»t#so* 3 commmm 

[0 12] ^3<OSIfl6JB<|g{c*V'>TfTt>nS5aS*IttM 
[0 1 3] msOHSE^O^eaicfe^Tfirfens^l 

[0 14] 3>h5Xh«j£»t#S©£4©*«0B« 
0«fiSt^-r«SS7D >y 

[0 1 5] #Hift»*«©«P««-r-*»C*»)**n* 
B^^T0 

[0 1 6] &ffl&»Wg<D8¥&«x-*<DfcXb**-7A 
^■T0 

[017] 3>h?xh«53e«{t#soa5 5ogiatt«« 

[0 18] igi6St^PJaS^rgja^^-§fci6cD0 

[019] AE5as*fif^jaa#a<o«B!t*^-r«iK7 

o -y 

[0 2 0] AE«ig*BWr*-*fci&©H 

[02 1] *5ira<Df60||«i^lc«t5B«ftiSSS<D 

[022] ffi(D^j5g^ic*5( / >Ttft>n*5aa^r^-r7 

a— =f-\— Y 

[02 3] ^^(D^&tcftbtOHfig^lC.tSB^a 
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1 n^b^Xh^afb^lS 



2, 5 5 

3, 5 6 
11,21 
12,53 
13,34 
15,51 
2 2 1 6Mft#l§ 
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2 3 (iH^m^S 

2 4 

31,52 ^mmm&^^m. 

3 2 ffl«tttii#S 

33 tT.h'f^L.ftimm 
4 1 n»aj¥& 

4 2 itswdb^Ms 

4 3 AEffiS^IS 

5 4 5as/^->is^is 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image-processing approach characterized by quantifying the feeling of 
contrast of an image expressed by this image data based on image data. 
[Claim 2] The image-processing approach according to claim 1 characterized by creating 
the dotage image data of said image data, creating the histogram of this dotage image data, 
and quantifying said feeling of contrast based on this histogram. 

[Claim 3] The image-processing approach according to claim 1 or 2 characterized by to 
obtain the brightness data and the color data showing the brightness information and the 
color information on said image from said image data, to create the brightness dotage 
image data and/or the color dotage image data which are dotage image data of these 
brightness data and/or these color data, to create the brightness histogram and/or the color 
histogram which are a histogram of this brightness dotage image data and/or this color 
dotage image data, and to quantify said feeling of contrast based on this brightness 
histogram and/or this color histogram. 

[Claim 4] The image-processing approach according to claim 3 characterized by creating 
the color histogram showing the two-dimensional frequency distribution of this color 
dotage image data when said color image data is created. 

[Claim 5] The image-processing approach of four given in any 1 term from claim 1 
characterized by quantifying said feeling of contrast based on the positional information of 
the bright section in the dotage image which creates the dotage image data of said image 
data, and is expressed by this dotage image data, and/or an umbra. 
[Claim 6] The image-processing approach of five given in any 1 term from claim 1 
characterized by changing said image data into multiplex resolution, obtaining the 
multiplex resolution image data for two or more frequency bands of every, creating the 
histogram of each of this multiplex resolution image data, and quantifying said feeling of 
contrast based on this each histogram. 

[Claim 7] The brightness data and color data showing the brightness information and color 
information on said image are obtained from said image data. Change these brightness 
data and/or these color data into multiplex resolution, and the brightness multiplex 
resolution image data for two or more frequency bands of every and/or color multiplex 
resolution image data are obtained. The brightness histogram and/or color histogram 
which are a histogram of this each brightness multiplex resolution image data and/or each 
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of this color multiplex resolution image data are created. The image-processing approach of 
six given in any 1 term from claim 1 characterized by quantifying said feeling of contrast 
based on this each brightness histogram and/or this each color histogram. 
[Claim 8] The image-processing approach of seven given in any 1 term from claim 1 
characterized by performing an image processing to said image data based on said feeling 
of contrast. 

[Claim 9] Said image processing is the image-processing approach according to claim 8 
characterized by being at least one processing among gradation modification processing, 
frequency emphasis processing, air entrainment, and saturation modification processing. 
[Claim 10] The image-processing approach characterized by performing the image 
processing which changes the brightness information of said image from image data to said 
image data based on the color information on an image expressed by this image data. 
[Claim 11] The image-processing approach according to claim 10 characterized by 
obtaining the color data showing said color information from said image data, creating the 
dotage image data of these color data, creating the histogram of this dotage image data, 
and performing said image processing to said image data based on this histogram. 
[Claim 12] The image-processing approach according to claim 11 characterized by creating 
the histogram showing the two-dimensional frequency distribution of said dotage image 
data. 

[Claim 13] The image-processing approach according to claim 10 characterized by 
obtaining the color data showing the color information on said image from said image data, 
changing these color data into multiplex resolution, obtaining the multiplex resolution 
image data for two or more frequency bands of every, creating the histogram of the 
multiplex resolution image data of a lowest frequency band among this each multiplex 
resolution image data, and performing said image processing to said image data based on 
this histogram. 

[Claim 14] The image processing system characterized by having a feeling quantification 
means of contrast to quantify the feeling of contrast of an image expressed by this image 
data, based on image data. 

[Claim 15] Said feeling quantification means of contrast is an image processing system 
according to claim 14 characterized by having a dotage image data origination means to 
create the dotage image data of said image data, a histogram creation means to create the 
histogram of this dotage image data, and a quantification means to quantify said feeling of 
contrast based on this histogram. 

[Claim 16] A conversion means by which said feeling quantification means of contrast 
obtains the brightness data and color data showing the brightness information and color 
information on said image from said image data, A dotage image data origination means to 
create the brightness dotage image data and/or color dotage image data which are dotage 
image data of these brightness data and/or these color data, A histogram creation means to 
create the brightness histogram and/or color histogram which are a histogram of this 
brightness dotage image data and/or this color dotage image data, The image processing 
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system according to claim 14 or 15 characterized by having a quantification means to . 
quantify said feeling of contrast based on this brightness histogram and/or this color 
histogram. 

[Claim 17] It is the image processing system according to claim 16 characterized by being a 
means to create the color histogram with which said histogram creation means expresses 
the two-dimensional frequency distribution of said color dotage image data when said 
dotage image data origination means creates said color dotage image data. 
[Claim 18] Said feeling quantification means of contrast is the image processing system of 

17 given in any 1 term from claim 14 characterized by having a dotage image data 
origination means to create the dotage image data of said image data, and a quantification 
means to quantify said feeling of contrast based on the positional information of the bright 
section in the dotage image expressed by this dotage image data, and/or an umbra. 
[Claim 19] Said feeling quantification means of contrast is the image processing system of 

18 given in any 1 term from claim 14 characterized by having a multiplex resolution 
conversion means to change said image data into multiplex resolution, and to obtain the 
multiplex resolution image data for two or more frequency bands of every, a histogram 
creation means to create the histogram of each of this multiplex resolution image data, and 
a quantification means to quantify said feeling of contrast based on this each histogram. 
[Claim 20] A conversion means by which said feeling quantification means of contrast 
obtains the brightness data and color data showing the brightness information and color 
information on said image from said image data, A multiplex resolution conversion means 
to change these brightness data and/or these color data into multiplex resolution, and to 
obtain the brightness multiplex resolution image data for two or more frequency bands of 
every, and/or color multiplex resolution image data, A histogram creation means to create 
the brightness histogram and/or color histogram which are a histogram of this each 
brightness multiplex resolution image data and/or each of this color multiplex resolution 
image data, The image processing system of 19 given in any 1 term from claim 14 
characterized by having a quantification means to quantify said feeling of contrast based 
on this each brightness histogram and/or this each color histogram. 

[Claim 21] The image processing system of 20 given in any 1 term from claim 14 
characterized by having further a processing means to perform an image processing to said 
image data, based on said feeling of contrast. 

[Claim 22] Said processing means is an image processing system according to claim 21 
characterized by being a means to perform at least one processing as said image processing 
among gradation modification processing, frequency emphasis processing, air entrainment, 
and saturation modification processing. 

[Claim 23] The image processing system characterized by performing the image processing 
which changes the brightness information of said image from image data to said image 
data based on the color information on an image expressed by this image data. 
[Claim 24] The image processing system according to claim 23 characterized by having a 
conversion means to obtain the color data showing the color information on said image 
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from said image data, a dotage image data origination means to create the dotage image 
data of these color data, a histogram creation means to create the histogram of this dotage 
image data, and a processing means to perform said image processing to said image data 
based on this histogram. 

[Claim 25] Said histogram creation means is an image processing system according to 
claim 24 characterized by being a means to create the histogram showing the 
two-dimensional frequency distribution of said dotage image data. 

[Claim 26] A conversion means to obtain the color data showing the color information on 
said image from said image data, A multiplex resolution conversion means to change these 
color data into multiplex resolution, and to obtain the multiplex resolution image data for 
two or more frequency bands of every, A histogram creation means to create the histogram 
of the multiplex resolution image data of a lowest frequency band among this each 
multiplex resolution image data, The image processing system according to claim 23 
characterized by having a processing means to perform said image processing to said 
image data based on this histogram. 

[Claim 27] The record medium which recorded the program for making a computer perform 
the image-processing approach of having the procedure which quantifies the feeling of 
contrast of an image expressed by this image data, based on image data and in which 
computer read is possible. 

[Claim 28] The procedure which quantifies said feeling of contrast is a record medium 
which is characterized by having the procedure which creates the dotage image data of 
said image data, the procedure which creates the histogram of this dotage image data, and 
the procedure which quantifies said feeling of contrast based on this histogram and in 
which computer read according to claim 27 is possible. 

[Claim 29] The procedure in which the procedure which quantifies said feeling of contrast 
obtains the brightness data and color data showing the brightness information and color 
information on said image from said image data, The procedure which creates the 
brightness dotage image data and/or color dotage image data which are dotage image data 
of these brightness data and/or these color data, The procedure which creates the 
brightness histogram and/or color histogram which are a histogram of this brightness 
dotage image data and/or this color dotage image data, The record medium which is 
characterized by having the procedure which quantifies said feeling of contrast based on 
this brightness histogram and/or this color histogram and in which computer read 
according to claim 27 or 28 is possible. 

[Claim 30] The procedure which creates said histogram when said color image data is 
created is a record medium which is characterized by being the procedure which creates 
the color histogram showing the two-dimensional frequency distribution of this color 
dotage image data and in which computer read according to claim 29 is possible. 
[Claim 31] The procedure which quantifies said feeling of contrast is a record medium in 
which the computer read of 30 given in any 1 term from claim 27 characterized by having 
the procedure which creates the dotage image data of said image data, and the procedure 
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which quantifies said feeling of contrast based on the positional information of the bright 
section in the dotage image expressed by this dotage image data and/or an umbra is 
possible. 

[Claim 32] The procedure which quantifies said feeling of contrast is a record medium in 
which the computer read of 31 given in any 1 term from claim 27 characterized by having 
the procedure of changing said image data into multiplex resolution, and obtaining the 
multiplex resolution image data for two or more frequency bands of every, the procedure 
which creates the histogram of each of this multiplex resolution image data, and the 
procedure which quantifies said feeling of contrast based on this each histogram is possible. 
[Claim 33] The procedure in which the procedure which quantifies said feeling of contrast 
obtains the brightness data and color data showing the brightness information and color 
information on said image from said image data, The procedure of changing these 
brightness data and/or these color data into multiplex resolution, and obtaining the 
brightness multiplex resolution image data for two or more frequency bands of every, 
and/or color multiplex resolution image data, The procedure which creates the brightness 
histogram and/or color histogram which are a histogram of this each brightness multiplex 
resolution image data and/or each of this color multiplex resolution image data, The record 
medium in which the computer read of 32 given in any 1 term from claim 27 characterized 
by having the procedure which quantifies said feeling of contrast based on this each 
brightness histogram and/or this each color histogram is possible. 

[Claim 34] The record medium in which the computer read of 33 given in any 1 term from 
claim 27 characterized by having further the procedure of performing an image processing 
to said image data, based on said feeling of contrast is possible. 

[Claim 35] The procedure of performing said image processing is a record medium which is 
characterized by being the procedure of performing at least one processing among 
gradation modification processing, frequency emphasis processing, air entrainment, and 
saturation modification processing and in which computer read according to claim 34 is 
possible. 

[Claim 36] The record medium which recorded the program for making a computer perform 
the image-processing approach of performing the image processing which changes the 
brightness information of said image from image data to said image data based on the color 
information on an image expressed by this image data and in which computer read is 
possible. 

[Claim 37] Said program is a record medium which is characterized by having the 
procedure of obtaining the color data showing said color information from said image data, 
the procedure which creates the dotage image data of these color data, the procedure which 
creates the histogram of this dotage image data, and the procedure of performing said 
image processing to said image data based on this histogram and in which computer read 
according to claim 36 is possible. 

[Claim 38] The procedure which creates said histogram is a record medium which is 
characterized by being the procedure which creates the histogram showing the 
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two-dimensional frequency distribution of said dotage image data and in which computer 
read according to claim 37 is possible. 

[Claim 39] The procedure in which said program obtains the color data showing the color 
information on said image from said image data, The procedure of changing these color 
data into multiplex resolution, and obtaining the multiplex resolution image data for two 
or more frequency bands of every, The procedure which creates the histogram of the 
multiplex resolution image data of a lowest frequency band among this each multiplex 
resolution image data, The record medium which is characterized by having the procedure 
of performing said image processing to said image data based on this histogram and in 
which computer read according to claim 36 is possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record medium which recorded the 
program for the person who looked at the image to make the image-processing approach 
and equipment list which perform an image processing to image data based on the feeling 
of contrast which quantified the feeling over the contrast actually received from the image, 
and was quantified further perform the image -processing approach to a computer and in 
which computer read is possible. 
[0002] 

[Description of the Prior Art] Reproducing on a display the digital image data acquired in 
the digital camera and the digital image data obtained by reading the image recorded on 
the film as a soft copy as hard copy, such as a print, is performed. Thus, since it shall have 
the same high- definition image quality as the photograph printed from the negative film 
when reproducing digital image data, performing various image processings, such as 
gradation processing and frequency processing, to image data is performed. 
[0003] For example, by creating the histogram of image data, searching for the contrast of 
an image expressed by image data from the distribution width of face of this histogram, 
and amending the gradation curve for changing the gradation of image data based on this 
contrast, gradation is crushed or the image-processing approach of changing image data so 
that a noise may not be conspicuous is proposed variously (for example, JP,6-253176,A). In 
addition, contrast here says the thing of the ratio of the dark part in an image, and a bright 
part. Therefore, some which have breadth in distribution of a histogram have contrast, and 
what has narrow distribution of a histogram can judge the contrast of an image from the 
distribution width of face of a histogram as there is no contrast. For example, by the image 
obtained by taking a photograph under fine weather, the light and darkness from a sunny 
place to the shade are reflected, distribution width of face serves as a large histogram, and 
it becomes the histogram distributed by narrow width of face that distinction with a sunny 
place and the shade cannot be attached easily in the image obtained by taking a 
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photograph under a clouded sky. 

[0004] Moreover, the image -processing approach which obtained the image desirable for 
human being is also proposed by expressing the feeling of human beings, such as 
sharpness when observing an image, and graininess, as a numeric value, and changing the 
contents of the image processing based on this numeric value (JP,7 193766,A). 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, since the histogram 
created from image data includes various information in all the photographic subjects and 
image details that are contained in an image, it becomes what has a complicated 
configuration, and since the information on the contrast perceived when human being 
actually observes an image in the complicated configuration is buried, the feeling of 
contrast which human being perceives is not necessarily reflected. For example, in the case 
of the image which wore human being's face the photographic subject, it is only the part of 
a face that those who observe this image perceive contrast, and it does not perceive about 
any photographic subjects other than the face contained in an image as contrast received 
from that image. However, since the information about photographic subjects other than a 
face is also included, this histogram is not reflecting the contrast which those who observe 
an image are perceiving in the histogram created from image data. Therefore, in having 
performed the image processing to image data based on such a histogram, a processed 
image which those who observe an image desire cannot necessarily be obtained. 
[0006] Moreover, the feeling of contrast which human being perceives also by contrast with 
the vivid color contained in an image and the color which is not vivid differs. For example, 
although perceived as what has a feeling of contrast about the image with which many 
vivid colors are contained, about the image with which many colors which are not vivid are 
contained, it is perceived as a thing without a feeling of contrast. Thus, since a feeling of 
contrast changes also with colors contained in an image, it is necessary to also take the 
color of an image into consideration and to perform an image processing. 
[0007] This invention is made in view of the above-mentioned situation, the feeling of the 
contrast which human being perceives by actually observing an image quantifies as a 
feeling of contrast, and it aims at offering the record medium which recorded the program 
for making the image-processing approach and the equipment list which can perform an 
image processing appropriately to an image based on the feeling of this contrast further 
perform an image processing to a computer and in which computer read is possible. 
[0008] Moreover, this invention aims also at offering the record medium which recorded 
the program for making the image-processing approach and equipment list which can 
perform an image processing appropriately to an image using the color information on an 
image perform an image processing to a computer and in which computer read is possible. 
[0009] 

[Means for Solving the Problem] When human being observes an image and judges the 
contrast of the image, distribution of the bright section in the global light-and-darkness 
difference of not only the light-and-darkness difference that unified all the photographic 
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subjects included in an image but the whole image, and an image, and an umbra, 
distribution of the light and darkness of only the photographic subject observed further, etc. 
judge the contrast of an image based on the information which is not reflected in a 
histogram. This invention is made paying attention to this point. 

[0010] That is, the 1st image-processing approach by this invention is characterized by 
quantifying the feeling of contrast of an image expressed by this image data based on 
image data. 

[0011] The global light-and-darkness difference of the whole image, distribution of the 
bright section [ "feeling / of* contrast ] in an image in here, and an umbra, Distribution of 
the light and darkness in the photographic subject to observe etc. is not directly reflected in 
the histogram of the image itself. It is the thing of feeling at large [ about the contrast 
which human being who observed the image actually receives from an image / subjective ]. 
The bright section of a dotage image specifically expressed by the histogram of the dotage 
image data of image data, and dotage image data, and/or the positional information of an 
umbra, It can quantify based on the histogram obtained from the multiplex resolution 
image data for every frequency band obtained by changing image data into multiplex 
resolution. 

[0012] in addition, in order to have created the histogram from dotage image data, it faded, 
when it was that in which you may create from the dotage image data itself, for example, 
image data has 8 bits (256) information, and for example, the formation of 32 values, the 
formation of 16 values, octaHzation, etc. carried out image data, and this 32 value-ization 
etc. was carried out - it fades and a histogram may be created from image data. 
[0013] Moreover, the brightness data and color data showing the brightness information 
and color information on an image may be obtained from image data, the brightness dotage 
image data and/or color dotage image data which are dotage image data of brightness data 
and/or color data may be created, a brightness histogram and/or a color histogram may be 
created from brightness dotage image data and/or color dotage image data, and a feeling of 
contrast may be quantified based on a brightness histogram and/or a color histogram. In 
addition, "color information" means the informational thing showing the vividness of the 
color contained in an image. 

[0014] In addition, when color dotage image data is created, you may make it create the 
color histogram showing the two-dimensional frequency distribution of color dotage image 
data. 

[0015] Furthermore, as "positional information of a bright section and/or an umbra", the 
standard deviation of the distance from the center of an image to a bright section and/or an 
umbra can be used, for example. 

[0016] furthermore - "-- the histogram obtained from multiplex resolution image data ~ 
being based -■ " - When the multiplex resolution image data of the number band of high 
frequency bands, an inside frequency band, and a low frequency band is specifically 
created from image data Rough lightness distribution of the image called for from the low 
frequency band image expressed by the resolution image data of a low frequency band, 
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Based on the histogram of a frequency band image while being expressed by the resolution 
image data of an inside frequency band or a high frequency band, or a high frequency band 
image etc., it is the mind of**. 

[0017] Moreover, the brightness data and color data showing the brightness information 
and color information on an image are obtained from image data, brightness data and/or 
color data may be changed into multiplex resolution, the brightness multiplex resolution 
image data for two or more frequency bands of every and/or color multiplex resolution 
image data may be obtained, the brightness histogram and/or color histogram which are a 
histogram of each brightness multiplex resolution image data and/or each color multiplex 
resolution image data may be created, and a feeling of contrast may be quantified based on 
each brightness histogram and/or each color histogram, 

[0018] In addition, in the 1st image-processing approach by this invention, it is desirable to 
perform an image processing to said image data based on said feeling of contrast. 
[0019] In this case, as for said image processing, it is desirable that it is at least one 
processing among gradation modification processing, frequency emphasis processing, air 
entrainment, and saturation modification processing. 

[0020] The 2nd image-processing approach by this invention is characterized by 
performing the image processing which changes the brightness information of said image 
from image data to said image data based on the color information on an image expressed 
by this image data. 

[0021] In addition, in the 2nd image processing approach by this invention, it is desirable 
to obtain the color data showing the color information on said image from said image data, 
to create the dotage image data of these color data, to create the histogram of this dotage 
image data, and to perform said image processing to said image data based on this 
histogram. 

[0022] In this case, it is desirable to create the histogram showing the two-dimensional 
frequency distribution of said dotage image data. 

[0023] Moreover, in the 2nd image-processing approach by this invention, it is desirable to 
obtain the color data showing the color information on said image from said image data, to 
change these color data into multiplex resolution, to obtain the multiplex resolution image 
data for two or more frequency bands of every, to create the histogram of the multiplex 
resolution data of a lowest frequency band among this each multiplex resolution image 
data, and to perform said image processing to said image data based on this histogram. 
[0024] The 1st image processing system by this invention is characterized by having a 
feeling quantification means of contrast to quantify the feeling of contrast of an image 
expressed by this image data, based on image data. 

[0025] In addition, as for said feeling quantification means of contrast, in the 1st image 
processing system by this invention, it is desirable to have a dotage image data origination 
means to create the dotage image data of said image data, a histogram creation means to 
create the histogram of this dotage image data, and a quantification means to quantify 
said feeling of contrast based on this histogram. 
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[0026] Moreover, it sets to the 1st image processing system by this invention. A conversion 
means by which said feeling quantification means of contrast obtains the brightness data 
and color data showing the brightness information and color information on said image 
from said image data, A dotage image data origination means to create the brightness 
dotage image data and/or color dotage image data which are dotage image data of these 
brightness data and/or these color data, A histogram creation means to create the 
brightness histogram and/or color histogram which are a histogram of this brightness 
dotage image data and/or this color dotage image data, It is desirable to have a 
quantification means to quantify said feeling of contrast based on this brightness 
histogram and/or this color histogram. 

[0027] In this case, when said dotage image data origination means creates said color 
dotage image data, as for said histogram creation means, it is desirable that it is a means 
to create the color histogram showing the two-dimensional frequency distribution of said 
color dotage image data. 

[0028] Furthermore, as for said feeling quantification means of contrast, it is desirable to 
have a dotage image data origination means to create the dotage image data of said image 
data, and a quantification means to quantify said feeling of contrast based on the 
positional information of the bright section in the dotage image expressed by this dotage 
image data and/or an umbra. 

[0029] Furthermore, as for said feeling quantification means of contrast, it is desirable to 
have a multiplex resolution conversion means to change said image data into multiplex 
resolution, and to obtain the multiplex resolution image data for two or more frequency 
bands of every, a histogram creation means to create the histogram of each of this 
multiplex resolution image data, and a quantification means to quantify said feeling of 
contrast based on this each histogram. 

[0030] Further again said feeling quantification means of contrast A conversion means to 
obtain the brightness data and color data showing the brightness information and color 
information on said image from said image data, A multiplex resolution conversion means 
to change these brightness data and/or these color data into multiplex resolution, and to 
obtain the brightness multiplex resolution image data for two or more frequency bands of 
every, and/or color multiplex resolution image data, A histogram creation means to create 
the brightness histogram and/or color histogram which are a histogram of this each 
brightness multiplex resolution image data and/or each of this color multiplex resolution 
image data, It is desirable to have a quantification means to quantify said feeling of 
contrast based on this each brightness histogram and/or this each color histogram. 
[0031] In addition, in the 1st image processing system by this invention, it is desirable to 
have further a processing means to perform an image processing to said image data, based 
on said feeling of contrast. 

[0032] In this case, as for said processing means, it is desirable that it is a means to 
perform at least one processing as said image processing among gradation modification 
processing, frequency emphasis processing, air entrainment, and saturation modification 
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processing. 

[0033] The 2nd image processing system by this invention is characterized by performing 
the image processing which changes the brightness information of said image from image 
data to said image data based on the color information on an image expressed by this 
image data. 

[0034] In addition, in the 2nd image processing system by this invention, it is desirable to 
have a conversion means to obtain the color data showing the color information on said 
image from said image data, a dotage image data origination means to create the dotage 
image data of these color data, a histogram creation means to create the histogram of this 
dotage image data, and a processing means to perform said image processing to said image 
data based on this histogram. 

[0035] In this case, as for said histogram creation means, it is desirable that it is a means 
to create the histogram showing the two-dimensional frequency distribution of said dotage 
image data. 

[0036] Moreover, it sets to the 2nd image processing system by this invention. A conversion 
means to obtain the color data showing the color information on said image from said 
image data, A multiplex resolution conversion means to change these color data into 
multiplex resolution, and to obtain the multiplex resolution image data for two or more 
frequency bands of every, It is desirable to have a histogram creation means to create the 
histogram of the multiplex resolution image data of a lowest frequency band among this 
each multiplex resolution image data, and a processing means to perform said image 
processing to said image data based on this histogram. 

[0037] In addition, the 1st and 2nd image-processing approaches by this invention may be 
recorded on the record medium in which computer read is possible as a program for 
performing a computer, and may be offered. 
[0038] 

[Effect of the Invention] Since the feeling of contrast of an image expressed by image data 
was quantified according to this invention, Like the contrast searched for from the 
histogram of the image itself Not contrast including the various information on the whole 
image but the global light-and-darkness difference of an image, When human beings, such 
as color information included in distribution of the bright section in an image and an 
umbra, distribution of the light and darkness in the photographic subject to observe, and 
an image, actually observe an image, the subjective feeling received from an image can be 
quantified and searched for. 

[0039] Moreover, into the image expressed by image data, since not only the information 
that those who observe an image perceive but very much information is included, the 
information on the global light and darkness of an image will have been buried at the 
histogram created from image data. Since the detailed pixel value change of a 
photographic subject is not contained like the original image data, the image expressed by 
this dotage image data by fading from image data and on the other hand creating image 
data expresses clearly the actually perceived global light-and-darkness difference of the 
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whole image, when human being observes an image. Therefore, by being based on the 
histogram of the brightness data obtained from the dotage image data of image data, or 
image data, and/or color data, when an image is actually observed, the feeling of contrast 
received from the image can be quantified good. 

[0040] Moreover, since the positional information of the bright section in a dotage image 
and/or an umbra is a thing showing the location of the bright photographic subject in an 
image, and/or a dark photographic subject, it can acquire the distribution condition of the 
light and darkness in an image as a feeling of contrast by being based on this positional 
information. 

[0041] Furthermore, when image data is changed into multiplex resolution image data and 
the histogram of each resolution image data is created, as for the histogram of the 
resolution image data of a low frequency band, the histogram of the resolution image data 
of an inside high frequency band as well as the histogram of dotage image data expresses 
the amplitude of the frequency component [ distribution / of the light and darkness of the 
whole image ] according to the frequency band. For example, shading by the light and 
darkness of the face by the impression of a nose or an eye, the building, or the photographic 
subject is constituted by the inside frequency component, and the boundary between a 
wooden branch, the fineness of a flower, the pattern of a person's dress, texture, and a body 
(edge) etc. is constituted by the high-frequency component. For this reason, in an image 
with the local contrast in these images, the distribution width of face of the histogram of 
the resolution image data of an inside high frequency band becomes large, therefore, the 
histogram of the resolution image data of a low frequency band the overall feeling of 
contrast of image data - it can quantify ■■ further - the crown - based on the histogram of 
the resolution image data of a frequency band, the local feeling of contrast in an image can 
be quantified, and, thereby, not only distribution of the overall light and darkness of an 
image but distribution of local light and darkness can be searched for as a feeling of 
contrast. 

[0042] When brightness data and color data are obtained from image data, brightness data 
and/or color data are changed into multiplex resolution image data on the other hand and 
the brightness histogram and/or color histogram which are a histogram of each resolution 
image data are created, the brightness histogram of a low frequency band expresses the 
amplitude of the frequency component [ distribution / of the light and darkness of the 
whole image / histogram / of an inside high-frequency band / brightness ] according to the 
frequency band. Therefore, based on the brightness histogram of a low frequency band, the 
overall feeling of contrast of image data can be quantified, and the local feeling of contrast 
in an image can be further quantified based on the brightness histogram of an inside 
high-frequency band. 

[0043] Moreover, the color histogram of a low frequency band expresses distribution of the 
saturation [ distribution / of the saturation of the whole image / histogram / of an inside 
high-frequency band / color ] according to the frequency band. Therefore, based on the color 
histogram of a low frequency band, the overall feeling of contrast of the image data based 
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on the color of an image can be quantified, and the local feeling of contrast in an image can 
be further quantified based on the color histogram of an inside high-frequency band. 
[0044] The processed image data in which the feeling of contrast which those who observe 
an image perceive was made to reflect can be obtained by performing a predetermined 
image processing to image data further again based on the called-for feeling of contrast. 
[0045] Moreover, the processed image data in which those who observe an image made the 
feeling of contrast perceived from the color of an image reflect can be obtained by 
performing the image processing which changes brightness information from image data to 
image data based on the color information on an image expressed by this image data. 
[0046] 

[Embodiment of the Invention] With reference to a drawing, the operation gestalt of this 
invention is explained below. 

[0047] Drawing 1 is the outline block diagram showing the configuration of the image 
processing system by the operation gestalt of this invention. As shown in drawing 1 , the 
image processing system by this operation gestalt A feeling quantification means 1 of 
contrast to quantify the feeling CO of contrast in the image expressed by image data SO, A 
processing means 2 to perform an image processing to image data SO, and to obtain the 
processed image data SI based on the feeling CO of contrast quantified in the feeling 
quantification means 1 of contrast, It has output means 3 to output the processed image 
data SI as a visible image, such as a printer and a CRT monitor. 

[0048] Drawing 2 is the outline block diagram showing the concrete configuration of the 
feeling quantification means 1 of contrast. In addition, the feeling quantification means 1 
of contrast shown in drawing 2 is explained as 1st operation gestalt. As shown in drawing 
2 , the feeling quantification means 1 of contrast by the 1st operation gestalt is equipped 
with a dotage image creation means 11 to create the dotage image data Sus of image data 
SO, a histogram creation means 12 to create the histogram Hus of the dotage image data 
Sus, and a quantification means 13 to quantify and ask for the feeling CO of contrast of an 
image expressed by image data SO based on Histogram Hus. 

[0049] In the feeling quantification means 1 of contrast shown in drawing 2 , a feeling CO of 
contrast quantifies as follows, and it asks. First, in the dotage image creation means 11, 
the dotage image data Sus of image data SO is created. Creation of this dotage image data 
Sus is performed by fading to image data SO and performing filtering processing with a 
mask filter. The example of a dotage image expressed by the image and the dotage image 
data Sus which are expressed by image data SO is shown in drawing 3 . In addition, the 
signs SO and Sus which correspond, respectively are given to the image expressed by image 
data SO and the dotage image data Sus in drawing 3 . Moreover, this dotage image data 
Sus is what is extent in which several% of frequency band remains to the Nyquist rate of 
image data SO, and expresses the frequency component of 0.5 in image specifically 
expressed by image data SO * 3 cycle/cm extent. 

[0050] Next, in the histogram creation means 12, the histogram Hus of the dotage image 
data Sus is created. Drawing 4 is drawing showing the histogram Hus of the dotage image 
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data Sus with the histogram HO of image data SO. In addition, in drawing 4 , the pixel 
value is normalized to 0-100. Since the histogram HO includes various information in all 
the photographic subjects and image details that are contained not only distribution of the 
light and darkness of the whole image but in an image as shown in drawing 4 , it becomes 
what has a complicated configuration and very large range called 0-100 is covered, the 
light-and-darkness difference, i.e., the contrast, searched for from a histogram HO. In 
addition, drawing 5 is drawing which was created image data S0 f from which image data 
SO differs, and from now on and in which fading and showing histogram HOof image data 
Sus' ', and Hus\ When drawing 4 is compared with drawing 5 , the configurations of a 
histogram differ clearly, but since the contrast searched for from histogram HO' of drawing 
5 becomes a thing covering large range called 0-100 like the contrast searched for from the 
histogram HO of drawing 4 , it will become a thing without the difference in contrast with 
an image. 

[0051] On the other hand, although that distribution width of face is also narrower than 
27-92 and a histogram HO, the detailed information included in an image is removed and, 
as for Histogram Hus, it expresses, the light-and-darkness difference, i.e., the contrast, of 
the whole image with this global distribution width of face. Moreover, if histogram Hus 1 is 
compared with Histogram Hus, the distribution width of face of histogram Hus' is set to 
17-75, and although the contrast searched for from histogram HO' shown in drawing 5 was 
the same as that of the histogram shown in drawing 4 , since distribution width of face 
differs from its distribution location clearly, as for both, the difference in contrast will 
appear with an image. Here, in case human being observes an image, it is not a detailed 
part in an image, and the whole image is observed first and contrast is judged. Therefore, 
in the 1st operation gestalt, it fades in the quantification means 13, asks for the 
distribution width of face w of the histogram Hus of image data Sus, i.e., the difference of 
the maximum Husmax of Histogram Hus, and the minimum value Husmin, and considers 
as the feeling CO of contrast showing the contrast of the whole image which perceives this 
when human being observes an image. 

[0052] Based on the feeling CO of contrast quantified in the feeling quantification means 1 
of contrast in the processing means 2, an image processing is performed to image data SO. 
First, it asks for the contrast classification of an image expressed by image data SO as 
compared with the threshold Th 1 which set this up beforehand about the difference w of 
the maximum Husmax of a feeling CO Hus of contrast, i.e., a histogram, and the minimum 
value Husmin. Here, as shown in drawing 4 and drawing 5 , when the pixel value of the 
whole histogram is distributed over 1-100, for example, although a threshold Th 1 is set as 
about 50 value, it is not limited to this. And the image expressed by image data SO when it 
is CO >=Thl performs distinction called the Rochon trust image, when it is a high contrast 
image and C0<Thl. In addition, two thresholds Thl and Th2 are set up like 0<Th2<Th 1< 
100 in this case, and when it is C0>Thl, it is a high contrast image and Th2 <=C0 <=Thl 
and it is a standard image and C0<Th2, distinction, such as the Rochon trust image, may 
be performed. In this case, although Thl is set about to 80 and Th2 is set as about 40 value, 
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it is not limited to this. 

[0053] And if the contrast classification of an image is called for in this way, the gray scale 
conversion LUT currently beforehand prepared according to this contrast classification 
will be chosen, and gradation transform processing will be performed to image data SO by 
the selected gray scale conversion LUT. Drawing 6 is drawing showing gray scale 
conversion LUT. In this operation gestalt, five gray scale conversion LUT of LUT1-LUT5 is 
prepared, and when are distinguished from a high contrast image, it is distinguished from 
LUT5 and the Rochon trust image and it is distinguished from LUT1 and a standard image, 
the image processing which changes the gradation of image data SO using the gray scale 
conversion LUT of LUT3, and obtains the processed image data Si is performed. In 
addition, you may make it choose the gray scale conversion LUT of LUT1-LUT5 according 
to the value of a feeling CO w of contrast, i.e., the above-mentioned difference. 
[0054] In addition, a function with which a gradation curve is called yout=a-yin+b (yout* an 
output, yin -input) may express, the parameter of a and b may be changed according to the 
contrast classification or the feeling CO (value of Difference w) of contrast of an image, and 
a gradation curve may be set up. 

[0055] Subsequently, actuation of the 1st operation gestalt is explained. 
[0056] Drawing 7 is a flow chart which shows actuation of the 1st operation gestalt. In 
addition, a feeling CO of contrast shall be compared with two thresholds Thl and Th2 in 
the flow chart shown in drawing 7 . First, in the dotage image creation means 11 of the 
feeling quantification means 1 of contrast, the dotage image data Sus of image data SO is 
created (step Si), and the histogram Hus of this dotage image data Sus is further created 
in the histogram creation means 12 (step S2). And a feeling CO of contrast is quantified 
based on the histogram Hus of a quantification means 13 smell lever, and it asks (step S3). 
And the called-for feeling CO of contrast is inputted into the processing means 2, and it is 
judged first whether it is C0>Thl (step S4). When step S4 is affirmed, gray scale 
conversion LUT 5 is chosen noting that it is a high contrast image (step S5), based on this, 
gradation transform processing is performed to image data SO (step S6), and the processed 
image data SI is obtained. The obtained processed image data Si is outputted as a visible 
image in the output means 3 (step S7). 

[0057] On the other hand, when step S4 is denied, it is judged whether it is C0<Th2 (step 
S8). When step S8 is affirmed, gray scale conversion LUT 1 is chosen noting that it is the 
Rochon trust image (step S9), and gradation transform processing is performed to image 
data SO based on this (step S6). Furthermore, when step S8 is denied, gray scale 
conversion LUT 3 is chosen noting that it is a standard image used as Th2 <=C0 <=Thl 
(step S10), and gradation transform processing is performed to image data SO based on this 
(step S6). 

[0058] Here, since not only the information that those who observe an image perceive but 
very much information is included in the image expressed by image data SO, as shown in 
drawing 4 and drawing 5 , the information on the light and darkness of the whole image 
will have been buried in the histogram HO created from image data SO. On the other hand, 
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since the detailed pixel value change of a photographic subject is not contained like image 
data SO, the image expressed by the dotage image data Sus of image data SO expresses the 
actually perceived global light-and-darkness difference of the whole image, when human 
being observes an image. Therefore, when an image is actually observed by being based on 
the histogram Hus of the dotage image data Sus, the feeling CO of contrast received from 
that image can be quantified good, and the processed image data Si showing the image 
reflecting the feeling CO of contrast which those who observe an image perceive can be 
obtained by performing gradation transform processing to image data SO based on this 
feeling CO of contrast. 

[0059] in addition, the case where it is that in which the dotage image data Sus has the 
data value of 8 bits (0*255), for example although the histogram HO is created from the 
dotage image data Sus itself in the operation gestalt of the above 1st - the dotage image 
data Sus - 16 - it values-ized and 16 value was formed - it fades and a histogram may be 
created from image data Sus. Under the present circumstances, since the detailed 
information in an image is not included in the dotage image data Sus like image data SO, 
Since the distribution width of face does not change so much as compared with the case 
where it creates from the 8-bit dotage image data Sus as shown in drawing 8 even if it 
creates Histogram Hus after forming 16 values, As a feeling CO of contrast obtained, it is so 
much same before and behind the formation of 16 values. Moreover, since the direction of 
the amount of data of a pixel value formed into 16 value decreases, a histogram can be 
created simply. Therefore, after forming the dotage image data Sus into 16 values, it can 
process at a high speed by creating a histogram. In addition, although the data value of the 
dotage image data Sus is formed into 16 values in this case, as long as it considers as a 
value smaller than 8 bits, a histogram may be created after carrying out octaHzing, 32 
value-ization, etc., for example. 

[0060] Moreover, although the difference w with the maximum Husmax of Histogram Hus 
and the minimum value Husmin is made into a feeling CO of contrast in the operation 
gestalt of the above 1st For example, the value of the location where 10% value of the 
maximum Husmax of Histogram Hus to (Husmax-Husmin) is small, And the value of the 
location where 10% value of (Husmax-Husmin) is large is calculated from the minimum 
value Husmin of Histogram Hus, and you may make it search for the difference of the 
value in these locations as a feeling CO of contrast. 

[0061] Furthermore, in the operation gestalt of the above 1st, although it fades from image 
data SO, image data Sus is created and a feeling CO of contrast is quantified from the 
histogram Hus of the dotage image data Sus, it may change into the brightness data and 
color data showing the brightness information and color information on an image which 
are expressed by image data SO in image data SO, and a feeling CO of contrast may be 
quantified from the histogram of brightness data and/or color data. Hereafter, this is 
explained as 2nd operation gestalt. 

[0062] Drawing 9 is the outline block diagram showing the configuration of the 2nd 
operation gestalt of the feeling quantification means 1 of contrast. As shown in drawing 9 , 
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the feeling quantification means 1 of contrast by the 2nd operation gestalt It adds to the 
1st dotage image creation means 11 in an operation gestalt, histogram creation means 12, 
and quantification means 13. It has a conversion means 15 to change image data SO into 
brightness data L* and color data C*. In the dotage image creation means 11, create the 
brightness dotage image data Lus or the color dotage image data Cus which is dotage 
image data of brightness data L* or color data C*, and it sets for the histogram creation 
means 12. The color histogram HCus which is the brightness histogram HLus which is a 
histogram of the brightness dotage image data Lus, or a histogram of the color dotage 
image data Cus is created. 

[0063] In the conversion means 15, as image data SO is the following, it is changed into 
brightness data L* and color data C*. In addition, it sets in the 2nd operation gestalt and 
image data SO is ITU-R. It shall consist of color data R0, GO, and B0 of RGB based on 
BT.709 (REC.709). In the conversion means 15, the color data R0, GO, and B0 which 
constitute image data SO from a following formula (l) based on (3) are changed into 
CIE1931 tristimulus values X, Y, and Z. 
[0064] 

Pr=R0/255 Pg=G0/255 (l) 

Pb=B 0/255 Rl'=(Pr+0.099) (/1.099) 2.222 Gl'=(Pg+0.099) (/1.099) 2.222 (Pr, Pg, 
Pb>=0.08l) (2) 

Bl'=(Pb+0.099) (/1.099) 2.222 Rl'=Pr/4.5 Gl'=Pg/4.5 (Pr, Pg, Pb<0.08l) (20 
Bl'=Pb/4.5 X R0' Y = | A | - GO' (3) 

Z B0' -- here, matrix |A| is a matrix for changing color data R0\ GO', and B0' into 
tristimulus values X, Y, and Z, for example, the following values can be used for it. 
[0065] 

0.4124 0.3576 0.1805 |A| =0.2126 0.7152 0.0722(4 

0.0193 0.1192 It replaces with 1.0571, in addition matrix |A|, and you may make it 
calculate tristimulus values X, Y, and Z by the look-up table. 

[0066] Next, CIE1976L*, a*, and b* are calculated by following formula (5) - (7) from 

tristimulus values X, Y, and Z. 

[0067] 

a*=500{f(X/Xn)-f(Y/Yn)} (5) 
b*=200{f(Y/Yn)-f(Z/Zn)} (6) 

L*=116(Y/Yn) 1/3-16 (7) (Y/Yn> at the time of 0.008856) 
L*=903.25 (at the time of Y/Yn<=0.008856) (Y/Yn) 

Here At X/Xn, Y/Yn, the time of Z/Zn>0.008856 Ka/an)=(a/an) 1/3 (a=X, Y, Z) 

X/Xn, Y/Yn, and the time of Z/Zn<=0.008856 f(a/an) = 7.787 (a/an) - in addition, Xn, Yn, 

and Zn are the tristimulus values over white +16/116, and it considers as the tristimulus 

values corresponding to CIE-D65 (a color temperature is the light source of 6500K). 

Furthermore, it asks for saturation C* by the following formula (8). 

[0068] 

C*=(a*2+b*2)l/2(8) 



17/32 



Japanese Publication number : 2001-126075 A 



And brightness data and C* is outputted for L* as color data. 

[0069] From brightness data L* or color data C*, the brightness dotage image data Lus or 
the color dotage image data Cus which is dotage image data of brightness data L* or color 
data C* like the 1st operation gestalt is created in the dotage image creation means 11. In 
addition, about color data C*, it may be made to make extent of dotage looser than 
brightness data L* also not only in consideration of change of a global color but in 
consideration of the effect from an inside frequency component like a fine flower. It is 
desirable that the color dotage image data Cus shall specifically express a 0.5 to 10 
cycle/mm [ about ] frequency component among the image expressed by image data SO. 
[0070] In the histogram creation means 12, like the 1st operation gestalt, the brightness 
histogram HLus is created from the brightness dotage image data Lus, or the color 
histogram HCus is created from the color dotage image data Cus. 

[0071] And in the quantification means 13, it asks for the distribution width of face of the 
brightness histogram HLus or the color histogram HCus, and this is outputted as a feeling 
CO of contrast. 

[0072] Thus, based on the called for feeling CO of contrast, an image processing is 
performed to image data SO in the processing means 2. The classification of the contrast of 
an image expressed by image data SO based on a feeling CO of contrast like the operation 
gestalt of the above 1st is specifically distinguished, the gray scale conversion LUT 
currently beforehand prepared according to this distinction result is chosen, and gradation 
transform processing is performed to image data SO by the selected gray scale conversion 
LUT. 

[0073] In addition, when the contrast classification called for from this feeling CO of 
contrast when it asked for a feeling CO of contrast from color data C* in the 2nd operation 
gestalt is the Rochon trust image, it may be made to perform saturation modification 
processing which makes high saturation of the image expressed by image data SO. The 
multiplication of the emphasis multiplier alphac is specifically carried out to saturation C* 
called for by the above-mentioned formula (8), and saturation is raised. In addition, 
although it is desirable that it is about 1.2 as a value^of emphasis multiplier alphac, it is 
not limited to this. Moreover, it may be made to perform gradation transform processing 
and saturation modification processing to coincidence. 

[0074] Moreover, when raising saturation, it not only multiplies by emphasis multiplier 
alphac uniform for the whole image expressed by image data SO, but you may set up 
emphasis multiplier alphac as a function of saturation so that saturation may improve 
more as the part of low saturation in an image. Moreover, emphasis multiplier alphac may 
be changed according to the hue angle H (=tan-l (b*/a*)). 

[0075] In addition, in the 2nd operation gestalt, although it asks for saturation C* by the 
above-mentioned formula (8) in the conversion means 15 and this is made into color data, 
it is good also considering a* and b* for which it asked by the formula (5) and (7) as color 
data. In this case, in the dotage image creation means 11, the color dotage image data aus 
and bus of a* and b* is called for, and the two-dimensional histogram Hab is created from 
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the color dotage image data aus and bus in the histogram creation means 12. Drawing 10 is 
drawing showing the example of the two-dimensional histogram Hab. In drawing 10 , the 
distance from a zero expresses saturation and exists in the coordinate on which the more 
vivid color separated from the zero. For this reason, when the image expressed by image 
data SO has many vivid colors, distribution of the two-dimensional histogram Hab will 
spread. For example, many as skillful in drawing 10 (b) since distribution of the 
two-dimensional histogram Hab has spread colors as the image which obtained the 
two-dimensional histogram Hab shown in drawing 10 (b) will be contained by drawing 10 
(a) and drawing 10 (b). 

[0076] Therefore, it can ask for the distribution area Ac of the two-dimensional histogram 
Hab, and this distribution area Ac can be made into a feeling CO of contrast. And based on 
this feeling CO of contrast, the contrast classification of an image expressed by image data 
SO like the operation gestalt of the above 1st can be distinguished, and image processings, 
such as gradation processing and saturation emphasis processing, can be performed to 
image data SO. 

[0077] In addition, in the 2nd operation gestalt, the number P of pixels from which color 
data C* becomes beyond a predetermined threshold may be counted, ratio R=P/Pall to the 
total number Pall of pixels of the image expressed by this number of pixels and image data 
SO may be calculated, and you may ask for this as a feeling CO of contrast, the number of 
pixels which sets up the predetermined radius (it has value according to predetermined 
threshold) circular field centering on a zero, and is not specifically contained in this 
circular field in the aus-bus flat surface shown in drawing 10 - several pixels -- P -.- 
carrying out -- several of these pixels - it asks for the rate R to the total number Pall of 
pixels of P, and let this be a feeling CO of contrast. 

[0078] In addition, in the operation gestalt of the above 1st, although the histogram Hus of 
the dotage image data Sus of image data SO is created and a feeling CO of contrast is 
quantified based on this histogram Hus, the distribution condition of the bright section in 
an image and/or an umbra may be quantified as a feeling CO of contrast, and may be 
searched for. Hereafter, this is explained as 3rd operation gestalt. Drawing 11 is the 
outline block diagram showing the configuration of the 3rd operation gestalt of the feeling 
quantification means 1 of contrast. As shown in drawing 11 , the feeling quantification 
means 1 of contrast by the 3rd operation gestalt A dotage image creation means 21 to 
create the dotage image data Sus of image data SO, In the image expressed as a 16 
value-ized means 22 to form the dotage image data Sus into 16 values to the value of 0*15, 
and to obtain 16 value-ized dotage image data Susl6 by 16 value-ized dotage image data 
Sus 16 As it is indicated in drawing 12 as a location detection means 23 to detect the pixel 
location which has the value of 15 which is the maximum pixel value The location of the 
pixel detected in the location detection means 23 and the distance based on [ O ] images are 
found, and it has the operation means 24 which computes the standard deviation sigma of 
this distance and makes this a feeling CO of contrast. Thus, the feeling CO of contrast 
computed quantifies and expresses the consciousness condition of how the bright field is 
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distributed on an image, when human being observes an image. 

[0079] Here, the image processing suitable for this is performed in the processing means 2 
noting that the standard deviation sigma computed in the operation means 24 is the image 
(for example, stroboscope image obtained by taking a photograph using a stroboscope) 
which the bright field is concentrating near the center of an image, when comparatively 
small. In the 3rd operation gestalt, it is judged in the processing means 2 whether it is 
smaller than the predetermined threshold Th 5 defined beforehand, the feeling CO sigma of 
contrast, i.e., the standard deviation, called for with the feeling quantification means 1 of 
contrast, it judges that it is the stroboscope image which the bright field concentrated near 
the center of an image when it is sigma<Th 5, and the image processing suitable for this is 
performed to image data SO. In addition, in being sigma>=Th 5, it performs the image 
processing which was suitable for this as a standard image to image data SO. 
[0080] Here, in the stroboscope image, since a light strong against a photographic subject 
is irradiated, contrast becomes high, and the photographic subject is flying white. For this 
reason, in the processing means 2, when judged as sigma<Th 5, a bright field is extracted 
from the image expressed by image data SO, and gradation transform processing is 
performed so that contrast may be controlled using LUT5 shown in drawing 6 as opposed 
to the image data SO in this field. The contrast of the part of a bright field can be controlled 
by this, and the processed image data Si showing an image without a jump can be 
obtained. 

[0081] In addition, although the distance of the location of a pixel and the core O of an 
image which were detected in the location detection means 23 is found in the operation 
gestalt of the above 3rd and standard deviation sigma of this distance is made into a 
feeling CO of contrast As shown in drawing 13 , the field Al which has predetermined 
magnitude is set up near the core of an image, the number of pixels which has the value of 
15 in this field Al is counted, and it is good also considering this number of pixels as a 
feeling CO of contrast. In this case, gradation transform processing is performed so that 
contrast may be controlled about the inside of a field Al, noting that a bright field is the 
image currently concentrated near the center of an image, when it is judged whether the 
number of pixels which has the value of 15 in a feeling CO Al of contrast, i.e., a field, in the 
processing means 2 is larger than the predetermined threshold Th 6 defined beforehand 
and it is judged as C0>Th6. In addition, the image processing suitable for this is performed 
noting that it is a standard image, when judged as CO <=Th6. The contrast of the part of a 
bright field can be controlled like the above by this, and the processed image data SI 
showing an image without a jump can be obtained. 

[0082] Moreover, although the dotage image data Sus of image data SO is created in the 
operation gestalt of the above 1st, it asks for the histogram of this dotage image data Sus 
and it is quantifying and asking for a feeling CO of contrast based on this, image data SO 
may be changed into the multiplex resolution space for two or more frequency bands of 
every, the histogram of the resolution data for every frequency band may be created, and a 
feeling CO of contrast may be quantified based on this. Hereafter, this is explained as 4th 



20/32 



Japanese Publication number : 2001-126075 A 



operation gestalt. 

[0083] Drawing 14 is the outline block diagram showing the concrete configuration of the 
4th operation gestalt of the feeling quantification means 1 of contrast. As shown in 
drawing 14 , the feeling quantification means 1 of contrast by the 4th operation gestalt 
Image data SO is changed into multiplex resolution space by wavelet transform, the 
technique of the Laplacian pyramid, etc. A multiplex resolution conversion means 31 to 
obtain the multiplex resolution image data (for it to consider as resolution data below) RL, 
RM, and RH of a low frequency band, an inside frequency band, and a high frequency band, 
A field extract means 32 by which a pixel value extracts a with a predetermined thresholds 
[ Th ] of seven or more field from the resolution data RL of a low frequency band as a bright 
section field Ml, It has a histogram creation means 33 to create the histograms HM and 
HH of the field corresponding to the bright section field Ml about the resolution data RM 
and RH of an inside high frequency band, and a quantification means 34 to quantify and 
ask for the feeling CO of contrast of an image expressed by image data SO. 
[0084] In the feeling quantification means 1 of contrast by the 4th operation gestalt, a 
feeling CO of contrast quantifies as follows, and it asks. First, image data SO is changed 
into multiplex resolution space in the multiplex resolution conversion means 31, and the 
resolution data RL, RM, and RH of a low Naka high frequency band are obtained, in 
addition - although the low resolution resolution data RL are a thing also including the 
information on light and darkness in the resolution data of each frequency band - the 
crown the resolution data RM and RH express only a frequency component. Drawing 15 
is drawing showing typically the image expressed by each resolution data, and drawing 15 
(a) shows the image with which the resolution data RL and drawing 15 (b) of a low 
frequency band are expressed by the resolution data RM of an inside frequency band, and 
drawing 15 (c) is expressed by the resolution data RH of a high frequency band. 
[0085] Subsequently, the resolution data RL of a low frequency band are inputted into the 
field extract means 32, and a with a predetermined in a pixel value thresholds [ Th ] of 
seven or more field is extracted as a bright section field Ml here, and it is inputted into the 
histogram creation means 33. On the other hand, the several n pixel of the bright section 
field Ml is inputted into the quantification means 34. And in the histogram creation means 
33, the histograms HM and HH of the field corresponding to the bright section field Ml are 
created about the resolution data RM and RH of an inside high frequency band. These 
histograms HM and HH are inputted into the quantification means 34. 

[0086] Although the distribution width of face BL of the histogram HL of the resolution 
data RL of a low frequency band expresses distribution of a pixel value as shown in 
drawing 16 (a), and the global light and darkness of an image are expressed here like the 
histogram shown in drawing 4 and drawing 5 The distribution width of face BM and BH of 
the resolution data RM and RH of an inside high frequency band expresses the amplitude 
of the frequency centering on 0, as shown in drawing 16 (b) and (c). 

[0087] On the other hand, shading by the light and darkness of the face by the impression 
of a nose or an eye, the building, or the photographic subject is constituted by the 
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frequency component of an inside frequency band higher than a low frequency band. 
Therefore, as local shading as the image which has local contrast in photographic subjects, 
such as a face, becomes large, and, as a result, the amplitude of the resolution data RM of a 
frequency band becomes large inside. Moreover, the detailed structures, such as a pattern 
of a wooden branch, the fineness a flower's, and a person's dress and a boundary between 
texture and a body (edge), are constituted by the high-frequency component, for example. 
For this reason, since these detailed structures appear clearly in the local field 
corresponding to the detailed structure as an image with large contrast, the amplitude of 
the resolution data RH of a high frequency band becomes large. 

[0088] In the quantification means 34, a feeling CO of contrast is quantified based on 
Histograms HM and HH. First, the distribution width of face BM in the histogram HM of 
the resolution data RM of an inside frequency band is compared with the predetermined 
threshold Th 8. And when it is the standard image and eight or less (BM<=Th8) 
predetermined threshold Th which include comparatively many information on an inside 
frequency band when the distribution width of face BM of Histogram HM is larger than the 
predetermined threshold Th 8 (BM>Th8), it is distinguished from the Rochon trust image 
which does not include so many information on an inside frequency band, in addition, 
when distinguished from a standard image here The distribution width of face BH in the 
histogram HH of the resolution data RH of a high frequency band is compared with the 
predetermined threshold Th 9. When the distribution width of face BH is larger than the 
predetermined threshold Th 9 (BH>Th9) You may distinguish that they are a high 
contrast image including comparatively many information on a RF, and the standard 
image which does not include the information on a RF so much in the case of nine or less 
predetermined threshold Th (BH<=Th9). When this several n pixel is smaller than the 
predetermined threshold Th 10 (n<Thl0), you may make it, distinguish the several n pixel 
of the bright section field Ml extracted in the field extract means 32 on the other hand, as 
compared with the predetermined threshold Th 10, as it is the Rochon trust imag:e. In this 
case, when several n pixels are ten or more predetermined thresholds Th, as mentioned 
above using the resolution data RM and RH of an inside high frequency band, it shall 
distinguish. 

[0089] Thus, if the classification of the contrast of an image is called for, the classification 
of this contrast will be outputted as a feeling CO of contrast. In this case, for example, as 
for the Rochon trust image, 1 and a high contrast image serve as [ a feeling CO of contrast ] 
a signal which has a value according to contrast classification like 3 in 2 and a standard 
image. 

[0090] And in the processing means 2, based on the feeling CO of contrast quantified in the 
feeling quantification means 1 of contrast, gray scale conversion LUT is changed like the 
operation gestalt of the above 1st, the image processing which changes gradation to image 
data SO is performed, and the processed image data Si is obtained. 

[0091] In addition, in the operation gestalt of the above 4th, it asks for brightness data L* 
of image data SO, or color data C* like the operation gestalt of the above 2nd, and 
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brightness data L* or color data C* may be changed into multiplex resolution space, the 
resolution data about brightness data L* or color data C* may be obtained, and a feeling 
CO of contrast may be quantified from this resolution data. Hereafter, this is explained as 
5th operation gestalt. 

[0092] Drawing 17 is the outline block diagram showing the concrete configuration of the 
5th operation gestalt of the feeling quantification means 1 of contrast. As shown in 
drawing 17 , the feeling quantification means 1 of contrast by the 5th operation gestalt It 
adds to the 4th multiplex resolution conversion means 31 in an operation gestalt, field 
extract means 32, histogram creation means 33, and quantification means 34. It has the 
same conversion means 15 as the operation gestalt of the above 2nd, and brightness data 
L* or color data C* is changed into multiplex resolution space in the multiplex resolution 
conversion means 31. A low frequency band, The brightness resolution data RLL, RML, 
and RHL or the color resolution data RLC, RMC, and RHC of an inside frequency band and 
a high frequency band are obtained. 

[0093] When only the brightness resolution data RLL, RML, and RHL are obtained, here 
In the field extract means 32, the bright section field Ml is extracted from the brightness 
resolution data RLL of a low frequency band like the operation gestalt of the above 4th. In 
the histogram creation means 33, create the brightness histograms HML and HHL of the 
field corresponding to the bright section field Ml about the brightness resolution data 
RML and RHL of an inside high frequency band, and it sets for the quantification means 
34. A feeling CO of contrast is quantified based on the brightness histograms HML and 
HHL. 

[0094] On the other hand, when only the color resolution data RLC, RMC, and RHC are 
obtained, the field which becomes beyond a predetermined threshold from the image 
expressed by the color resolution data RLC of a low frequency band in the field extract 
means 32 is extracted as a high saturation field M2. 

[0095] Here, the color resolution data RMC of an inside frequency band express shading by 
the light and darkness of the face by the impression of a nose or an eye, the building, or the 
photographic subject like the resolution data RM of the inside frequency band of image 
data SO. Moreover, the color resolution data RHC of a high frequency band express the 
detailed structures, such as a pattern of a wooden branch, the fineness a flower's, and a 
person's dress, and a boundary between texture and a body (edge), as well as [ for 
example, ] the resolution data RH of the high frequency band of image data SO. 
[0096] therefore, in the histogram creation means 33, about the high saturation field M2 
extracted with the field extract means 32 The color histograms HMC and HHC of the color 
resolution data RMC and RHC of an inside high frequency band are created. In the 
quantification means 34, like the operation gestalt of the above 4th, as compared with a 
predetermined threshold, contrast classification can be distinguished for the amplitude of 
these color histograms HMC and HHC, and a distinction result can be obtained as a feeling 
CO of contrast. 

[0097] Moreover, when the contrast classification called for from this feeling CO of contrast 
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when it asked for a feeling CO of contrast from color data C* in the 5th operation gestalt is 
the Rochon trust image, it may be made to perform saturation modification processing 
which makes high saturation of the image expressed by image data SO. The multiplication 
of the emphasis multiplier alphac is specifically carried out to saturation C* called for by 
the above-mentioned formula (8), and saturation is raised. In addition, although it is 
desirable that it is about 1.2 as a value of emphasis multiplier alphac, it is not limited to 
this. 

[0098] Furthermore, when the brightness resolution data RLL, RML, and RHL and the 
color resolution data RLC, RMC, and RHC are obtained in the 5th operation gestalt, The 
bright section field Ml is extracted based on the brightness resolution data RLL of a low 
frequency band. About the color resolution data RMC and RHC of an inside high frequency 
band, the color histograms HMC and HHC of the field corresponding to the bright section 
field Ml may be created, and you may quantify and ask for a feeling CO of contrast based 
on the color histograms HMC and HHC. Moreover, the high saturation field M2 is 
extracted based on the color resolution data RLC of a low frequency band, and about the 
brightness resolution data RML and RHL of an inside high frequency band, the brightness 
histograms HML and HHL of the field corresponding to the high saturation field M2 may 
be created, and you may quantify and ask for a feeling CO of contrast. 

[0099] In addition, in the above 1st and the 3rd operation gestalt, although it is asking for 
the standard deviation of image data SO as a feeling CO of contrast in the distribution 
width of face of the histogram of image data SO, brightness data L*, and color data C*, and 
the 2nd operation gestalt The various information which can ask the distribution width of 
face and the standard-deviation pan of image data SO, brightness data L*, and a color data 
C* histogram for the feeling of contrast of image data SO about one image data SO is 
searched for as characteristic quantity. As shown in the following formula (9), weighting 
addition of each characteristic quantity may be carried out, and a feeling CO of contrast 
may be quantified. 
[0100] 

[Equation l] 



However, vn "characteristic-quantity an -weighting-factor n- What is necessary is just to ask 
for the number, in addition weighting factor an of characteristic quantity experimentally. 
Namely, what is necessary is for various weighting factors to be changed, to quantify a 
feeling CO of contrast, to generate two or more images which performed a different image 
processing according to this feeling CO of contrast, to perform vision evaluation, to choose 
the weighting factor at the time of generating the image which is in agreement with a 
visual feeling of contrast, and just to use the selected weighting factor an in the operation 
of a formula (9). 

[0101] Moreover, although it is quantifying and asking for a feeling CO of contrast in the 
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3rd operation gestalt from the above 1st, you may ask for the classification of the contrast 

of an image as a feeling CO of contrast like the 4th and 5th operation gestalten. 

[0102] As the 3rd operation gestalt is shown in the following formula (10) from the above 

1st, the classification of the contrast of an image is distinguished according to the 

weighting addition result of characteristic quantity vn, and it is good also considering this 

distinction result as a feeling CO of contrast further again. 

[0103] 

[Equation 2] 



Here, hn, sn, and In are weighting factors computed so that it may become an index 
showing the probability which are a high contrast image, a standard image, and the 
Rochon trust image about Ph, Ps, and PI, respectively. For example, by a certain image, Ph, 
Ps, and PI are computed with 10%, 30%, and 70%, and in other images, when computed 
with 80%, 40%, and 5%, it can distinguish that the former is the Rochon trust image and 
the latter is a high contrast image. In this case, for example, the Rochon trust image 
chooses gray scale conversion LUT according to the signal with which 1 and a high contrast 
image have a value according to contrast classification like 3 in 2 and a standard image, 
then the contrast classification which is good and is expressed by the feeling CO of contrast, 
and a feeling CO of contrast should just perform gradation transform processing to image 
data SO. 

[0104] moreover, the several n pixel of the bright section field Ml obtained from the 
resolution data RL of a low frequency band in the operation gestalt of the above 4th and 
the crown, although a feeling CO of contrast is quantified based on the distribution width of 
face BM and BH of the histograms HM and HH of the resolution data RM and RH of a 
frequency band About the resolution data RL, RM, and RH of each frequency band, the 
number of pixels of a bright section field, It may ask for standard deviation for which it 
asked in the distribution width of face of a histogram, or the operation gestalt of the above 
3rd as characteristic quantity for every frequency band, weighting addition of this 
characteristic quantity may be carried out by the above-mentioned formula (9), and the 
feeling CO of contrast for every frequency band may be quantified. Furthermore, a feeling 
CO of contrast may be quantified by carrying out weighting addition of the feeling of 
contrast called for according to the individual for every frequency band as shown in the 
following formula (ll) further, in addition, the several n pixel of the bright section field Ml 
obtained from the brightness resolution data RLL of the low frequency band in the 



25/32 



Japanese Publication number : 2001-126075 A 



operation gestalt of the above 5th by characteristic quantity and the crown - the 
distribution width of face of the brightness histograms HML and HHL of the brightness 
resolution data RML and RHL of a frequency band - And/or, you may make it include the 
distribution width of face of the color histograms HMC and HHC of the color resolution 
data RMC and RHC of a high frequency band, while being able to set in the high 
saturation field M2 obtained from the color resolution data RLC of a low frequency band. 
[0105] 

[Equation 3] 



However, characteristic-quantity alphai for hk[ li, mj, and ]:each frequency band of every, 
betaj, the weighting factors L and M corresponding to an in the gammak'above mentioned 
type (9), the weighting factors i, j, and k for H'each frequency band of every: What is 
necessary is just to ask for weighting- factor alphai, betaj, gammak, and L, M and H 
experimentally like the weighting factor an in a formula (9) which is the number of the 
characteristic quantity in each frequency band. Moreover, in a formula (11), it becomes a 
formula (9) and equivalence at L= 1, M= 0, H= 0, then a real target. 

[0106] Furthermore, according to the value of the feeling CO of contrast computed in the 
above-mentioned formula (9) and (ll) in this case, an image is classified to classification 
like a high contrast image, a standard image, and the Rochon trust image, and it is good 
also considering this classification result as a feeling CO of contrast. In this case, a feeling 
CO of contrast should just express the high contrast image, the standard image, and the 
Rochon trust image by the numeric value. 

[0107] Moreover, in the 4th and 5th operation gestalten, the probability of contrast 
classification is searched for like the above-mentioned formula (10), and the contrast 
classification of an image is distinguished based on this probability, and you may make it 
search for that distinction result as a feeling CO of contrast. 

[0108] In addition, in each above-mentioned operation gestalt, in the processing means 2, 
although gradation transform processing and/or saturation modification processing by 
changing gray scale conversion LUT according to a feeling CO of contrast to image data SO 
have been performed, as an image processing, it is not limited to this. For example, it may 
be made to perform frequency processing which raises a feeling of contrast by emphasizing 
the frequency component of a shadow area by the following formula (12), as a feeling CO of 
contrast is shown at drawing 18 as compared with the predetermined threshold Th 11 in 
the case of C0<Thll to image data SO. In addition, it sets to drawing 18 , and Fx shaft and 
Fy shaft express the frequency on the fourier flat surface, and a shadow area corresponds 
to the high frequency component in image data SO. 
[0109] 

[Equation 4] 
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However, the function beta which defines extent of F(x y):image data S0F'(x y):processing 
ending image data Sld(CO) -dotage ■ to an emphasis multiplier pan When image data SO is 
a thing showing the image containing a person's face, the face field corresponding to a face 
is extracted from image data SO. Air entrainment (automatic-exposure-control processing) 
is performed, and you may make it obtain the processed image data SI so that the 
brightness of a face field may be changed according to the concentration and the quantified 
feeling CO of contrast of a face field. Hereafter, a processing means to perform this air 
entrainment is explained. Drawing 19 is the outline block diagram showing the 
configuration of a processing means 2 to perform air entrainment. As shown in drawing 19 , 
this processing means 2 is equipped with a face extract means 41 extract the image 
expressed by image data SO to a person's face field, a concentration calculation means 42 
ask for the concentration tface of the face field extracted in the face extract means 41, and 
an air entrainment means 43 perform air entrainment to image data SO based on the 
concentration tface of a feeling CO of contrast, and a face field, and obtain the processed 
image data Si. 

[01 10] As the extract approach of the face field in the face extract means 41 For example, 
based on distribution of the hue of an image expressed by image data SO, and a saturation 
value, carry out field division of the image, and a face candidate field is extracted as 
indicated by JP,6"67320,A. The approach of detecting and extracting a face field from the 
configuration of the near field where it is furthermore located near the face candidate field, 
the approach of making a face field the field which asks for the ellipse circumscribed to the 
face candidate field extracted simply, and is surrounded by the ellipse, etc. are employable. 
Furthermore, how the neural network indicated by JP,5-274438,A, the 5-307605 official 
report, etc., for example extracts a face field may be used. 

[01 11] In the concentration calculation means 42, the average of the pixel value in the face 
field extracted in the face extract means 41 etc. is computed as face field concentration 
tface. 

[0112] In addition, when performing air entrainment, the distribution width of face of the 
histogram Hus which was quantified in the operation gestalt of the above 1st as a feeling 
CO of contrast inputted into the processing means 2 shall be expressed. 
[0113] And a face field is extracted from the image expressed by image data SO in the face 
extract means 41, and the concentration tface of a face field is further computed in the 
concentration calculation means 42. In the air entrainment means 43, air entrainment is 
performed to image data SO based on the concentration tface of a feeling CO of contrast, 
and a face field. In addition, once performing air entrainment to the whole image data SO 
in the air entrainment means 43, in order to make concentration of a face suitable further, 
air entrainment is further performed only about a face field. Drawing 20 is drawing for 
explaining air entrainment. In the air entrainment means 43, a feeling CO of contrast is 
first compared with the predetermined thresholds Thl2 and Thl4 (Thl2<Thl4). And the 
face field concentration tface is further measured with the predetermined threshold Th 13 
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that it is the Rochon trust image when it is C0<Thl2. And in being tface<Thl3, air 
entrainment is performed to image data SO, and it obtains the processed image data Si so 
that the face field concentration tface may be in agreement with Thl3 as that which is too 
dark in a face field, as shown in drawing 20 (a). 

[0114] In C0<Thl2 and tface>=Thl3, air entrainment is not performed noting that the 
brightness of a face field is proper. 

[0115] As that which is too dark in a face field, although a feeling CO of contrast is proper, 
in CO >=Thl2 and tface<Thl3, it performs air entrainment to image data SO, and obtains 
the processed image data Si in it so that the face field concentration tface may be set to 
(Thl3+tface)/2. 

[0116] In CO >=Thl2 and tface>=Thl3, air entrainment is not performed noting that the 
brightness of a face field is proper. 

[0117] On the other hand, the face field concentration tface is further measured with the 
predetermined threshold Th 15 that it is a high contrast image when it is C0>Thl4. And in 
being tface>Thl5, air entrainment is performed and it obtains the processed image data SI 
so that the face field concentration tface may be in agreement with Thl5 as that which is 
too bright in a face field, as shown in drawing 20 (b). In addition, it is desirable to perform 
air entrainment only about a face field also in this case. 

[0118] In C0>Thl4 and tface<=Thl5, air entrainment is not performed noting that the 
brightness of a face field is proper. 

[0119] As that which is too bright in a face field, although a feeling CO of contrast is proper, 
in CO <=Thl4 and tface>Thl5, it performs air entrainment to image data SO, and obtains 
the processed image data Si in it so that the face field concentration tface may be set to 
(Thl5+tface)/2. 

[0120] In CO <=Thl4 and tface<=Thl5, air entrainment is not performed noting that the 
brightness of a face field is proper. 

[0121] In addition, in the operation gestalt of the above 3rd, it may be made to perform air 
entrainment so that the concentration tface of a face field may become small, noting that a 
face field is the stroboscope image which is flying white, when judged as sigma<Th 5. 
[0122] Moreover, although gradation transform processing, saturation modification 
processing, frequency emphasis processing, or air entrainment has been performed, it may 
be made to carry out in the processing means 2 in each above-mentioned operation gestalt, 
for example combining these processings like [ as gradation transform processing and air 
entrainment ]. Moreover, it is not limited to gradation transform processing, saturation 
modification processing, frequency emphasis processing, and air entrainment, and the 
contents of the image processing can perform other various image processings. 
[0123] Subsequently, other operation gestalten by this invention are explained. Drawing 
21 is the outline block diagram showing the configuration of the image processing system 
by other operation gestalten of this invention. As shown in drawing 21 , the image 
processing system by other operation gestalten of this invention The conversion means 15 
in the 2nd operation gestalt, and a conversion means 51 to change image data SO into 
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brightness data L* and color data C* similarly, Multiplex resolution conversion of 
brightness data L* and color data C* is carried out. A low frequency band, A multiplex 
resolution conversion means 31 to obtain the brightness resolution data RLL, RML, and 
RHL and the color resolution data RLC, RMC, and RHC of an inside frequency band and a 
high frequency band, A histogram creation means 53 to create the brightness histogram 
HLL of the brightness resolution data RLL of a low frequency band, and the color 
histogram HLC of the color resolution data RLC of a low frequency band, A processing 
pattern setting means 54 to set up the pattern J of the image processing which should be 
performed to image data SO based on the brightness histogram HLL and the color 
histogram HLC, It has a processing means 55 to perform an image processing to image 
data SO with the set*up processing pattern J, and to obtain the processed image data Si, 
and an output means 56 to output the processed image data Si as a visible image. 
[0124] In addition, when color data C* is obtained as saturation, the 1-dimensional color 
histogram HLC is created, and when color data are obtained as a* and b*, the 
two-dimensional color histogram HLC as shown in drawing 10 is created. 
[0125] In the processing pattern setting means 54, the value of emphasis multiplier alphac 
for raising the gray scale conversion LUT shown in drawing 6 and saturation C* is set up 
as a processing pattern J. First, the characteristic quantity showing distribution of the 
brightness histogram HLL and the color histogram HLC to a histogram is calculated. 
About the brightness histogram HLL, the distribution width of face is called for as 
characteristic quantity PI. Moreover, if the color histogram HLC is one dimension and the 
distribution width of face is [ the color histogram HLC ] two-dimensional, the distribution 
area will be called for as characteristic quantity P2. And characteristic quantity P2 is 
measured with the predetermined threshold Th 16 defined beforehand, and when it is P2 
>=Thl6, among the gray scale conversion LUT shown in drawing 6 , LUT3 is chosen as an 
LUT for gray scale conversion, and is further set up with emphasis multiplier alphac=1.0. 
[0126] The characteristic quantity PI obtained from the brightness histogram HLL on the 
other hand when it was P2<Thl6 is measured with the predetermined threshold Th 17, 
and when it is Pi >=Thl7, LUT5 is chosen noting that it is a high contrast image, and it is 
set up with emphasis multiplier alphac=1.0. Moreover, when it is Pl<Thl7, LUT1 is 
chosen noting that it is the Rochon trust image, and it is set up with emphasis multiplier 
alphac=1.2. 

[0127] Thus, in the processing means 55, an image processing is performed to image data 
SO with the set-up processing pattern J. 

[0128] Subsequently, actuation of other operation gestalten is explained. Drawing 22 is a 
flow chart which shows actuation of other operation gestalten. First, in the conversion 
means 51, image data SO is changed into brightness data L* and color data C* (step Sll), 
in the multiplex resolution conversion means 52, multiplex resolution conversion of 
brightness data L* and color data C* is carried out, and the brightness resolution data 
RLL, RML, and RHL and the color resolution data RLC, RMC, and RHC of a low frequency 
band, an inside frequency band, and a high frequency band are obtained (step S12). In the 
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histogram creation means 53, the color resolution data RLC of a low frequency band to the 
color histogram HLC is created for the brightness histogram HLL from the brightness 
resolution data RLL of a low frequency band (step S13). 

[0129] And the characteristic quantity Pi and P2 of the brightness histogram HLL and the 
color histogram HLC is computed (step S14), and it is judged whether it is P2 >=Thl6 (step 
S15). When step S15 is affirmed, while LUT3 is chosen, it is set as emphasis multiplier 
alphac=1.0 (step S16), and the processing pattern J is set up. It is judged whether when 
step S15 is denied, it is Pi >=Thl7 (step S17), when step S17 is affirmed, while LUT5 is 
chosen, it is set as emphasis multiplier alphac=1.0 (step S18), and the processing pattern J 
is set up. When step S17 is denied, while LUTl is chosen, it is set as emphasis multiplier 
alphac=1.2 (step S19), and the processing pattern J is set up. And an image processing is 
performed to image data SO with the set-up processing pattern J (step S20), and the 
processed image data Si is obtained. The obtained processed image data Si is outputted as 
a visible image in the output means 56 (step S2l). 

[0130] In addition, although multiplex resolution conversion of brightness data L* and 
color data C* is carried out and the histogram HLL of the brightness resolution data RLL 
of a low frequency band and the histogram HLC of the color resolution data RLC of a low 
frequency band are created in an operation gestalt besides the above As shown in drawing 
23 , replace with the multiplex resolution conversion means 52, and a dotage image 
creation means 57 to create the brightness dotage image data Lus and the color dotage 
image data Cus which are dotage image data of brightness data L* and color data C* is 
established. The color histogram HCus may be created from the brightness histogram 
HLus and the color dotage image data Cus from the brightness dotage image data Lus. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

m 

rawing l] The outline block diagram showing the configuration of the image processing 
system by the operation gestalt of this invention 

[Drawing 2] The outline block diagram showing the configuration of the 1st operation 
gestalt of the feeling quantification means of contrast 

[Drawing 31 Drawing showing the creation condition of dotage image data 
[Drawing 4] Drawing showing the example of the histogram of dotage image data 
[Drawing 5] Drawing showing the example of the histogram of dotage image data 
[Drawing 61 Drawing showing gray scale conversion LUT 

[Drawing 7] The flow chart which shows the processing performed in the 1st operation 
gestalt 

[Drawing 8] Drawing showing the histogram after forming dotage image data into 16 
values 

[Drawing 9] The outline block diagram showing the configuration of the 2nd operation 
gestalt of the feeling quantification means of contrast 
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[Drawing 10] Drawing showing a two-dimensional histogram 

[Drawing ll] The outline block diagram showing the configuration of the 3rd operation 
gestalt of the feeling quantification means of contrast 

[Drawing 12] Drawing for explaining the processing performed in the 3rd operation gestalt 
[Drawing 13] Drawing for explaining the processing performed in the modification of the 
3rd operation gestalt 

[Drawing 14] The outline block diagram showing the configuration of the 4th operation 
gestalt of the feeling quantification means of contrast 

[Drawing 15] Drawing showing the image expressed by the resolution data of each 
frequency band 

[Drawing 16] Drawing showing the histogram of the resolution data of each frequency 
band 

[Drawing 17] The outline block diagram showing the configuration of the 5th operation 

gestalt of the feeling quantification means of contrast 

[Drawing 18] Drawing for explaining frequency emphasis processing 

[Drawing 19] The outline block diagram showing the configuration of a processing means 
to perform air entrainment 

[Drawing 20] Drawing for explaining air entrainment 

[Drawing 2 1] The outline block diagram showing the configuration of the image processing 
system by other operation gestalten of this invention 

[Drawing 22] The flow chart which shows the processing performed in other operation 
gestalten 

[Drawing 23] The outline block diagram showing the configuration of the image processing 
system by the operation gestalt of further others of this invention 
[Description of Notations] 

1 Feeling Quantification Means of Contrast 

2 55 Processing means 

3 56 Output means 

1121 Dotage image creation means 

12 53 Histogram creation means 

13 34 Quantification means 
15 51 Conversion means 

22 16 Value ized Means 

23 Location Detection Means 

24 Operation Means 

31 52 Multiplex resolution conversion means 

32 Field Extract Means 

33 Histogram Creation Means 

41 Face Extract Means 

42 Concentration Calculation Means 
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